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Bench Straightening Press and Centers. 


The upper engraving on this page is of a 
machine, the uses of which will readily be 
understood by every machinist. It is intend- 
ed to be placed upon the bench in the tool 
room or machine shop, and to be used when 
centering work by hand and for straightening 
work centered by hand or machine. It isa 
familiar fact. that work straightened in a 
press is more likely to remain straight in the 
lathe than when hammered straight, 
that it is better in every way. 


and 
This machine, 
by bringing the centers upon which the work 
is tested, and the press by which it is straight- 
ened, together in the most convenient form, 
obviates the necessity of walking back and 
forth from the lathe to the anvil, block or 
press, and, in fact, has all the advantages for 
small work which the larger presses have for 
straightening shafting, etc. In the tool 
room it is especially valuable, not only for 
centering and straightening work in the rough, 
but for straightening pieces which have been 
accidentally sprung in use ; or reamers, etc., 
which have been sprung in tempering. 

The blocks which the work rests 
when being straightened, are movable to or 
from the screw, and are kept in line by 
tongues which fit the groove shown. The 
screw 2” diameter, 4 pitch, of steel, and 
sufficiently powerful to bend a 2” shaft with 
The shaft, upon which the centering 
heads are fitted, is cold rolled, 12” 
diameter, 40" in length. It is movable 
through the arm supports it, 
being held in any desired position by 
the set screw shown, which has a piece 
of brass over its point to avoid marring 
the shaft. The centering heads are 
clamped in any desired position on the 
shaft by the binding screws shown. 
The top of the arm which supports the 
shaft forms a pocket for chalk or other 
material used in marking. The center 
at the right is pressed forward by a 
spring, and has a knurled head for 
drawing it back, both centers being pro- 
vided with small oil wells, with brass 
fittings for convenience in oiling centers. 

The body of the machine has three 
lugs cast upon it, by means of which it 
bolted to the The block, 
which is on the end of the screw, is of 


upon 


is 


ease. 


which 


is bench. 
cast-steel, case-hardened, and the centers 
of tool steel tempered—the whole ma- 
chine being so designed and constructed 
as to make it worthy of a place and 
useful in any tool room or machine shop 
where much small work is turned. Its 
weight is 130 Ibs., and it is built by the 
Springfield Machine Tool Co., Spring- 
field, Ohio. 


te 


Straws that Denote the Direction 


of the Wind. 


An Ottawa dispatch says : 

The president of the board of trade 
of Quebec has addressed a communica- 
tion to Sir John McDonald, asking the 
government to grant a subsidy for the 
of a line of swift mail 
steamers between Quebec and Liverpool. The 
communication urged the necessity for the pro- 


establishment 


posed line to compete with the line of mail 
York and 


steamers running between New 
Liverpool. 


Our Canadian neighbors are alive to their 
interests, and no fault can be found, 


For Sale Everywhere 
Universal Milling Machine. 


We present herewith an engraving of a, 
milling machine designed for tool or general 
machine shop work, which, while capable 


3ENCI STRAIGHTENING 


of doing heavy work, is yet useful for lighter 
work, such as is usually found in the tool 
room. 

The gearing is made either internal or ex- 
ternal, as may be desired, the internal being 








4to1, the external 8to1. The machine is 
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wear. The front end of the spindle is threaded 
on the outside for face plates or face mills, 
and is provided with a taper hole for arbors, 
which is 14’’ diameter at the outer end, with 
a taper of 4” per ft. A hole 1," diameter 


is 
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extends entirely through it. A new form of 
adjustment is provided for the bronze boxes, 
| by which they may be readily adjusted for 
| wear without altering the original position of 
| the spindle. 

The cutter arbor supporting bar, with its 





UNIVERSAL MILLING MACHINE. 


driven by a 3'-belt on a 4-step cone, the 
largest step of which is 11” diameter. 

The spindle is of extra quality hammered 
cast-steel, and runs in bronze The 


long ; 


boxes. 
front bearing is 3’' in diameter and 44 
back bearing, 2’’ diameter and 4” long, and 


provided with easy means of adjustment for 


adjustable center, can be moved out to sup 


port cutter arbors from the end of the spindle | 


or pushed back out of the way, thus facili 


tating the milling or boring of a large piece 
of work that would be prevented by the 
ordinary fixed bar, It is 84’ diameter, and 


of solid cast steel, making a very rigid sup- 
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port. A harness is furnished for the bar, 
to fasten to the knee of machine when large 
cutters are used on extra heavy work—a 
feature that adds to its value, as can be readily 
seen, 

The three feeds, vertical, horizontal (in line 
with spindle), and traverse (at right angles to 
spindle), are all reversible, and are operated 
or stopped altogether by the handle shown in 
the cut near the closet door. 
device 


This reversing 
is common to engine lathes, does 
away with the crossing of belts, and saves 
time. The 3-step cone on the spindle belts 
to the lower cone, the shaft of which runs in 
a hollow stud, and drives, by means of the 
reversing device referred to above, a shaft 
running through the base of the column. 
Bevel this shaft with the 
vertical shaft, and the latter by bevel gears 
with the horizontal shaft in the knee, which 
communicates in turn with the several screws 
for the various feeds in the front of the knee 
by clutch gears, 


connect 


gears 


These clutch gears can be 
engaged or disengaged at will by the knurled 
knobs shown in front, giving a vertical or 
horizontal feed. The platen feed is operated 
from the upper shaft in the knee by means 
of a pair of miter wheels running in a bear- 
ing which is a part of the platen slide on the 
knee. <A vertical stud passes upward to the 
long screw in the platen, and is connected to 
it by clutch miter wheels. The screw in the 
platen is splined, and can be engaged and 
disengaged by a clutch lever, shown in 
the cut, convenient to the operator. 

The platen is 48 inches long, 94 inches 
wide, and has two slots for %-inch bolts 
on the top and on the edges two slots. 
The latter are very useful and conven- 
ient. The platen has a transverse feed 
of 33} inches and a horizontal feed of 


73 


72 inches. It can be turned completely 
around and fed in line with the spindle. 
It has an automatic stop, while feeding 
in either direction, and is secured by 
four §''-steel bolts in the swivel base, of 
easy access with a wrench. 

The knee is so designed and construct- 
all strains liable to 

It has a_ bearing 
wide. 


ed as to withstand 
be brought upon it. 
17° long and 104 

The feed gearing is well protected 
the 
liable to disarrangement. 


from dirt, and mechanism is not 
All gears and 
screws are of stecl, and are accurately 
cut. The dials read in decimals, or divi- 
ded by 2, 4,8, etc., enabling any mea- 
surement to be made. 

To the scraped surface which sur- 
rounds the front spindle bearing, an at- 
may fastened, which has 


a supplementary spindle for carrying a 


tachment be 
milling cutter, drill, or other boring tool, 
and which may be fixed at any desired 
angle to the platen. 

The machine weighs about 2,600 Ibs., 
and is built by Pedrick & Ayer, Phila- 
delphia, Pa. 
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The Modern Steam Plant and its 
Management, 


By Perer H. BULLOCK. 


GETTING UP STEAM, 
| 


3efore we do this, however, let us take a 
careful look inside the boiler, first, to see 
that the braces, pins and fusible plug are all 

‘right, and secondly, to make sure that no 
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| 
one has left any tools, waste, overalls or other | 


This of 
more importance than most people are aware 
of. On two different the writer 
came very near serious trouble from things 
left The first 
from a very hard piece of rubber gasket that 


miscellaneous articles therein. is 


occasions 


being inside a_ boiler. was 
came from the manhole plate, and which 
lodged in the blow-off cock in such a man- 
ner that it could not be closed. This is not 
a desirable fix to be in, and it is a good idea 
to think these things all over, and what to do 
if such and such things should happen. In 
this case, by crowding the pump and covering 
the fire, I managed to cool the escaping wa- 
ter, so that I was able to ‘‘ spike” the end of 
the pipe with a long plug. There are a good 
many places where the pipe is not exposed, 
and if it were so, we might not be able to 
cool the water so as to get ina plug. It is 
far better to be sure there is nothing in the 
boiler that does not belong there. 

The other occasion was more serious, but 
in another direction. A boiler had been open 
for cleaning and inspection, and was closed 
up again after positive assurances from the 
man who had scraped the heads of an ac- 
cumulation of greasy rust, that he had left 
nothing in it. Directions were given the at- 
tendant to blow down two gauges after steam 
was up, and again in the afternoon. The 
first blowing was done in my presence, and 
all was right except a small leak in the cock 
that was to be repaired the first time the 
boiler was cold. At four in the afternoon, 
the attendant came and said he could get no 
of. the 
place, this was found to be a fact; nota 
drop appearing at the end of the pipe. On 
jarring the pipe to see if it would not start, I 


water out boiler. On going to the 


noticed that it was loose in the brickwork, 
and on pulling, it came out towards me some 
inches. Now, when you are not sure what is 
keeping back ninety pounds’ pressure of hot 
water, but are sure that a two-inch pipe has 
parted and is pointing your way, it makes a fel- 
low feel a little uncertain about what will hap- 
pen next. Perhaps an illustration (Fig. 1) of 
how things looked may impress on the minds 
of all who read this and ever enter a boiler, 
the importance of taking an account of stock 
If an inventory had been 
taken when my man came out, there would 
have been a certain handful of greasy waste 
found to be missing, and a diligent search 
would have found it in the boiler that I had 
the 
writer would have been spared two hours of 
high-pressure anxiety. The dirty piece of 
waste had nestled right down over and into 


on coming out. 


been assured was all cleaned out, and 


the pipe, closing it tight. If the blow-off 
cock had been perfect, the waste would 


probably have been kept blown back by the 
steam that 
made, but, the cock being a little leaky, per- 
mitted the waste to settle down good and 
solid. Quite likely it was fortunate that it 
settled there instead of over the fire, for in 
the latter case we should have had to face 
something that would have looked like Fig. 


9 


~s, 


the enclosed water would have 


or perhaps worse. 
All boilers should 
valves, and nothing is better for this purpose 
than a check valve. All that 
necessary is to fit a light spring under the seat 
—just enough to lift the valve, and attach it 
to the boiler, or to the main pipe near it, with 


be fitted with vacuum 


common is 


the opening inward, so that when steam goes 
down the aircan goin. If a boiler is fitted 
with one of these valves, it will prevent that 
peculiar procession of air bubbles that can be 
seen rising through the glass gauge when the 
boiler is being filled, and which frequently 
alarms an unskilled attendant. 
The spring serves the purpose of holding up 
the valve when getting up steam, and allows 
the air to escape instead of passing with the 


deceives or 


steam to the condenser, if low pressure or 
compound engines are used, or to the radiat- 
The 
valve should be about 8 inch or 1 inch in 


ors, if the steam is used for heating. 


size, and the spring weak enough to allow 
the valve to close at one pound or less, 

A case once came to my notice where a 
boiler was ruined, which could not have oc 
curred had it been provided with a valve as 
described, 


above It was located in a city 


basement, and the blow-off pipe entered the 
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sewer at a height ahout even with the usual 
One Saturday night 
the engineer opened the blow-off cock and 


water line in the boiler. 


went away, leaving the boiler to empty itself. 
When he visited the place Sunday, he found 
the boiler full up to the second gauge, and 
thinking 
allowed it to remain so, closing up the blow 


that the watchman had filled it, he 


cock, which he supposed the watchman had 
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Tue MODERN STEAM 


and charged the furnace 
Before *the 


fire had burned an hour Monday morning, 


neglected to do, 
with wood, ready for starting. 


the shell was a perfect wreck, being bagged 
in three places, and the seams leaking badly. 
The the at the 
time of blowing off it was high tide, the 


cause of trouble was this: 
sewer being full at such times, and after the 
water had all blown out of the boiler, it be 
gan filling again, sucking in the mixture 
from the sewer. It probably filled itself full 
and then settled the level of the 
blow-pipe, or where the engineer found it. 


down to 
Perhaps there was never before as large or 
filthy a deposit found in any steam boiler as 
Dock 
mud, paper and debris of all kinds covered 


there was in that one when opened. 


the shell from end to end, and when the fire 
was built, of course there could be but one 
Very 
few boilers are piped so that a similar acci- 


result—bagged and cracked sheets. 


dent could happen to them ; still, there are 
none but 
than without one. 


are far safer with a vacuum valve 


Considerable difference of opinion exists 
among engineers in regard 
to getting up steam; whether 
the fire should be run moder- 


ately and the heat slowly 
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condensation of the gases in them, and proba- 
bly nothing is more corrosive than this com- 
pound of creosote and carbonic acid. Of the 
two evils, I should prefer the first, and allow 
the fire to burn brisk enough to quickly 
raise the temperature in the tubes, sufficient 
to prevent When 
boilers are first set, or the brickwork newly 


condensation in them. 
repaired, the furnaces should be slowly dried 
out by light fires of wood or shavings. 

It is doubtful if anything strains a boiler 
as bad as filling it when hot, and surrounded 
by still hotter brickwork. 
of the conditions that when 
getting up steam. Then the boiler is tilled 
with water that quickly absorbs the heat that 


Here we have a 


reversal exist 


passes through its ports, and the whole body 


——_ 





PLANT.—SEE PAGE 1. 


| of water soon becomes of the same tempera- 
In the case of filling 
a boiler, however, the shell may be far hotter 


ture by its circulation. 


from contact with the surrounding brick- 
work than it was when the water was blown 


from it. Now, when cold water strikes any 
part of the boiler, the heat of that part is in- 
stantly taken up by it, while the surrounding 
parts retain the heat until they are in turn 
Here we have 
‘most pronounced unequal expansion, and 
A hot 
boiler should never be filled with cold water, 
cold boiler with hot water. Where 
several boilers are used, it is quite often possi- 
ble to fill a hot boiler with hot water through 
the heater, as with an injector, and without 
injury to it; in fact, it is by far the best way 
to do when possible, as it prevents the moist- 
ure in the tubes before referred to, when the 
fire is started. 

An engineer (?) recently told the writer 
that he was able to always have the water in 
he had _ five 
pounds of steam the next morning after fill 


covered by the rising water. 
subject a boiler to dangerous strains. 


nor a 


his: boiler hot, and that once 





imparted to the boiler and 
its contents, or whether steam 





should be made as soon as 


possible. 


Steam 
There is no gues- 
tion but what there are great 











strains put on parts of a 





boiler when filled with cold 
water and a fire built in the 
furnace, and some logically 


100 Tbs, 
per sq. in. 








DISTRIBUTION OF 


contend that it is better that the admitted 
strain be of as short a duration as possible, 
to both 


is and 


There is something be said on 
If the 
the heat gradually imparted to the boiler, 
there will 


pansion of 


sides : fire run closed up 


less strain from unequal ex 


be 


But, on the contrary, 
if a slow fire is run, the the 


the fire were crowded 


temperature in 





tubes will be so low that there will be a large 
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its parts than there would be if 








chamber of injector, 
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Boiler Explosions in Germany. 


In Germany, during 1887, there were 
thirteen boiler explosions, the Germans mak- 
ing up in destructiveness what they lack in 
numbers of these incidents. 

By the thirteen explosions seventeen per 
sons were killed ; five seriously and fifty-nine 
slightly injured. 





One of these explosions 
was, so far as known, the most destructive 
that ever occurred. <A battery of twenty-two 
the blast furnaces of Friedens 
hutte, Silesia, exploded, completely demolish- 
ing the boiler house, setting fire to a number 


boilers, at 


of other houses by throwing red-hot bricks, 
killing ten persons and wounding fifty-two. 


es 


On the Distribution of Energy in an 
Injector. 


3y PROFESSOR J. E. DENTON. 


The deduction recently made by Prof. J. 
B. Webb,* from the principle of the ‘‘ con- 
servation of the motion of the center of grav- 
ity,” regarding the physical reason for the 
low efficiency of an injector as a pump, 
affords a direct answer to a question which 
has long interested students of the injector, 
namely, admitting that the injector, radiation 
excepted, loses no heat, or that its efficiency 
as a boiler feeder is perfect, why is it that it 
is capable, as a pump, of performing a duty 
of only 2,000,000 foot pounds, while a small, 
direct-acting pump, using steam with the 
greatest practical degree of wastefulness, can 
perform five times as great a duty, or 10,- 
000,000 foot-pounds. The deduction drawn 
from the theory of center of gravity referred 
to is that, in the injector, a pound of steam, 
colliding with 13 pounds of water, practical- 
ly at rest, the product of the velocity of the 
steam times its weight must equal the pro- 
duct of the weights of the steam and the 13 
pounds of water into their joint velocity after 
impact, and that therefore the latter velocity 
is ,'y of the velocity of the steam. So that 
the vis viva of the moving mass of water 
after the impact with the steam against the 
water will be represented by the product of 
half of the mass of 14 pounds times the 
square of ;'; of the velocity of the pound of 
steam before impact. But this product is 
just 7, of the vis viva of the pound of steam 
before impact. of the en- 
ergy in the steam, as it enters the injector, is 
transformed by impact into heat, leaving as a 


} Tey > ry 18 
Consequently, 44 


maximum only ; available to force open the 
check valve of the boiler and perform the 
mechanical work of feeding similar to that 
performed by the piston of a pump. 

The discussion of the distribution of energy 
in an injector by equations of momentum is 
nothing new. All mathematical discussions 
of the instrument have presented such equa- 
tions. 

For example, asis well known to American 
students, these equations appear in the little 
Science Series Volume by M. Leon Pochet. 

But it has never been deducted from these 
equations, in plain terms, why the injector, 
which, under the law of momentum, may at 
first use steam to the full limit of expansive 
action, finally realizes a mechanical result of 
far less value than a pump whichs acts with- 
To illustrate: If an 
injector works with steam of 100 Ibs. abso- 


out expansive action. 


lute pressure, the law of vis viva which gov- 
erns the flow of steam requires that the work 
which the steam devotes to the action of the 
shall be the area A BCDEA, 
which is the same work that a steam engine, 
expanding 20 times, would theoretically re- 
alize from an expenditure equal to the total 
heat of the weight of steam represented by 
the volume BC. On the other hand, a steam 
pump, working without expansion, would 
realize from the same expenditure of heat 
simply the useful work represented by the 


injector 





ing his boilers with cold water, from the heat 
contained in the furnace and setting. I also 
ascertained that the fusible plug was filled 
with the best quality of babbitt metal. 

It looks as if the 
should have been * 


heading of this article 
Getting Ready to get up 
Steam,’ as, owing to anecdote and argument, 
little has been said on the subject announced, 


It is my intention next time to say something 


about pumps and boiler feeders in general. 





jarea dA BOF A. 
| Now, assuming that in the pump there is 


| neither loss by clearance nor cylinder conden- 
| sation, the area A’ BC F’ A’, if BC repre- 
sented a pound of steam, would be (100 — 
14.7) x 144 x 4.3 = 52,818 foot pounds, 4.3 
cubic feet being the volume of a pound of 
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steam at 100 pounds pressure per square 
inch. 

On the other hand, the area A BC DE A, 
O A being assumed to be 5 Ibs. pressure per 


square inch, is 156,542 foot pounds, or fully 


3 times as much effect as the pump for the | 


same expenditure of heat. 


But as a matter of fact, the best practical 


duty * of an injector is about 2,000,000 foot 


pounds against 10,000,000 for a direct-acting | 


boiler feeding size of pump. 

In the 
effect of the pump is five times that of the 
What of the 
superiority of the injector, which the equa- 


other words, practical pumping 


injector. has become creat 


tions of vis viva and momentum indicated, 
should be as 3to1? It 
tion, for this loss is greatest in the pump. 


not due to radia- 
It 
cannot be anything akin to cylinder conden- 


is 


sation and clearance, for these effects exist 
only in the pump, and there cause the enor- 
mous waste of over 4 of the total feed water 
and yet it exceeds the injector in efficiency. 
It is directly from this point of view that 
Prof. Webb’s deduction comes to our rescue, 
by showing us that, although the injector 
may and does initially endeavor to devote three 
of the heat 
chanical pumping effect, yet, because such 


limes more in the steam to me- 
effect has to convey itself to the feed water by 
1; of the 
sented by ABC DEA can avoid being 
changed back from the form of mechanical 
work into heat, when the mass of swiftly 


impact, not less than work repre- 


moving steam collides with a mass of water 
13 times as great as is the case under the most 
usual conditions of the working of injectors. 

Instead, therefore, of realizing 156,540 foot 
ABCDE 


about 11,000 foot 


pounds from the expansive area 
156,540 
A, we have only 


pounds. Without the effect of cylinder con 
densation; we therefore have by Prof. Webb’s 


11,000 


theorem : Useful effect of injector 


92,818 
= about | of pump. 

But, as the cylinder condensation in the 
of the pump 
efficiency by at least one-half, we have, by 
Prof. Webb’s theorem, including cylinder 
Useful effect of 
2 of pump. 


case is known to reduce its 


condensation in the pump : 
injector = 2 X 3 
This result is now again inconsistent with 
practice, because we have stated that by ex 
periment, useful effect of injector = } of 
pump. 
3ut Prof. Webb further points out that, 
unless the directions of the particles of steam 
at the instant of striking the water are exactly 
parallel with the direction of the tlow of the 
feed water—only a fraction of the ;', part of 
ABCDEA, Fig. 1, will 
effect. Now it is quite reason 
able to suppose that many particles of steam 
the Fig. 2, 
a, 0 e€ oblique to the direction 
to 
weight 


area remain 


as 
mechanical 
rush from steam pipe O, in 
directions 
o b, and it is only 
that 50 
the does so act 
theory into harmony with expermient in as- 
: of the useful effect 
of a pump, considering the injector as a 


O 
necessary suppose 
of the of 
in order to bring the 


about per cent: 


steam 
signing to the injector 
punp only. 


The following table + the 
ratio of the injector to the pump as a boiler 


shows actual 
feeder, giving it full credit as a feed-water 
heater as well as a pump. 

TABLE I. 

General conditions : 

Pressure of steam in boiler, 80 pounds per 
square inch above the atmosphere. 

The boiler fed in one case by a direct-acting 
steam pump, having a duty, when no feed 
of 10,000,000 foot 
pounds per 100 pounds of coal, and in the 


water heater is used, 
other by an injector which heats the feed 
water from 60 deg. to 150 deg. Fahr. 

Temperature of feed water as delivered to 
the pump or to the injector, 60 deg. Fahr. 
Rate of evaporation of boiler, 10 pounds of 
water per pound of coal from and at 212 deg. 
Fahr. 


*By the term duty is here meant the popular 
measure of the efficiency of pumping machines, 
viz . number of foot pounds of useful work per 100 
lbs. coal consumed. 

Efficiency of Pump versus 

S. Jacobus.—See Stevens’ 


article on 
by Prof. 


+ From 
Injector,” 
Indicator, 


D 


April 15, 1838. 


| 
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METHOD OF SUPPLYING FEED 


WATER TO BOILER. 





per cent 


Direct-acting 
water at 
heater.. 


pump, feeding 
60 deg. without a 
re ; 1.000 


Injector feeding water at 150 
deg., without a heater. 985 1.5 
Injector feeding water through 
a heater in which it is heated 


from 150 to 200 deg 938 


es 


Direct acting pump, feeding 
water through a heater, in 
which it is heated from 60 to 
200 deg... 


879 
Geared pump, run from the en 
gine, teeding water through . 
a heater, in which it is heated 
from 60 to 260 deg 


868 13. 


Conelusion : Prof. Webb’s theorem 
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at the indicator taps whilst 


frequently, on opening 


of engine 4, 
the taps of, engine 
c, the amount of water has been very great, 
and the working of the indicator much im 
peded. 


that a body in motion tends to continue in 


It is an elementary law of motion, 


motion in a straight line infinitely, and it will 


do so unless some new external influence is 
brought to bear, to modify such motion. 

Yet this tendency of matter is very largely 
overlooked by engineers and designers, and 
notably in the arrangement of steam pipes of 
Almost 


every boiler delivers its steam with some en 


which our sketch is an example. 


trained water, and necessarily such water is 
the 
A large volume of steam has very 
little weight, but is endued with a self-con 
tained energy of expansion, which causes it 


carried along at the same velocity as 


steam. 


to quickly take a right-angled turn without 
any great hindrance from the law of motion 
above quoted. Hence, in 
from the boilers advancing up the pipe « 


the sketch, steam 








A New ApbJust 


it appears that, while the injector, consid- 
ered as a pump, at first permits steam to 
work with the full advantage of expansive 
action, and thereby transforms a greater per 
cent. of heat into work than a pump, yet all 


such advantage is lost by the re-transforma- 


34 of the expansive work into 
heat by oblique impact, thereby making the 
injector about } of a non- 


tion of about 





efficiency of an 
expansive steam pump, notwithstanding that 

such pumps waste over twice as much steam | 
by cylinder condensation as is necessary to | 
fill their cylinders. | 


ae 


A New Adjustable Reamer. 


Amongst machinists it is a well recognized 
fact that 
nearly alike and usually smoother than can 


solid reamers will ream holes more | 


be reamed by any kind of an adjustable or 
expanding reamer, And yet, for some work, 
solid reamers so quickly wear below the limit 
of allowable variation as to make their use 


practically impossible. The engraving ac- | 
companying this shows a reamer devised by | 

J. E. McConnell, of Des | 
for 


overcoming these diffi- 
culties and providing a reamer which shall 


our contributor, 
Moines, lowa, 
possess all the well-known advantages of a 
The 


plan consists in welding a steel shell over a 


solid reamer, and yet be adjustable. 
round iron bar. The reamer is then made in 
the usual manner, the flutes cutting through 
the steel A taper hole is 
in the reamer, to which a 


to the iron center. 
of 
steel pin is fitted and allowed to project 4 

the 
This hole is made sufticiently large, 


made the end 


more or less, according to the size of 
reamer, 
so that the remaining iron may be readily 
stretched and expanded by driving the pin 
with a hammer. A slot is provided, by which 
the pin may be drifted out when necessary. 
With the taper pin driven firmly home, 
this all purposes 
solid ; yet, when worn below size, it is only 


reamer is to intents and 
necessary to drive the pin slightly to restore 
it. Mr. MeConnell, who has just 


letters patent 


received 
upon the reamer, writes that 


they have been in use in the establishment 

where he is employed, for about six months, 

and that they consider them the best reamer 
yet made, 

- a 

Steam Pipe Arrangement. 


By W. #. 


300TH. 


When a pair of engines are connected upon 
one shaft, it is very common—indeed, almost 
universal—to find that the steam pipe from 
the boiler is led up to the engines as in the 
sketch Fig 1, where a is the main pipe from 
the boilers, and 4 and e¢ the branches to the 
The faultiness of this 
been 


engines respectively. 


arrangement has frequently brought 
to the writer’s attention, when indicating en- 


gines, by the comparative freedom from water 





lengine ¢ 


ABLE REAMER. 


turns readily to fill the pipe 4, and such steam 
The 
water hurried along the pipe a has, unlike 


as does not flow to + passes on to ¢. 


the steam, no expansive power, and simply 
tends to preserve its forward motion and the 
bulk of it passes the opening / before it) can 
be sufliciently bent out of its course to enter. 
Once past the opening, it cannot return, but 
is carried forward by the steam to ce, and 
after dashing against the blank flange 7, has no 
choice but to enter the pipe ¢ and pass through 
the cylinders of this engine. Consequently, 
gets not merely its own share of 
water, but also that of its fellow engine. 

If, however, a turn-down bend is attached 
in place of the blank flange 7, with a suitable 
receptacle for water, it would be found that 
the steam to engine ¢ would be almost as dry 


| as that to engine ) ; for the water, obeying its 


natural tendency to preserve its forward mo 
tion, would continue past ¢ and collect in the 
J, from which a 
drain pipe would convey it to the boiler feed. 

When the exhaust injector was first intro- 


receptacle below suitable 


duced, one argument brought as an objection 
to its use was, that, using exhaust steam from 
an engine, it would be the means of introduc 
ing grease into the boilers—a very objection 
able ingredient to put into a boiler. 

The makers of the exhaust injector found 





Further application of the principle of in 
will that, 


it should 


ertia teach when a steam pipe 
be as large as con- 
to 
velocity of inrush of the steam, and prevent 
it from 
the steam pipe, the water will be carried for 
Ward, the of 


steam pipes a slope back towards the 


leaves a boiler, 
reduce the 


veniently practicable, so as 


carrying in water; once entered in 


and hence uselessness giving 
boiler, 
under the mistaken idea that entrained 
will tlow back thereto ; for it will not. 

Once the 


reason that the diameter of the pipe 


water 


should 
should 
diminish, not by steps, but by tapered lengths 
to the 
of boiler pressure on the piston, in order that 


away from boiler, we 


smallest consistent with the attainment 


the velocity of any entrained water may be 
great at the last bend, which should always 
be a square bend with an added water-catcher, 
as at fin Fig. 1. 

The application of complicated apparatus 
for the riddance of water is expensive and 
unnecessary, and after all is only valuable in 
so far as use is made of the principle of in- 
ertia of moving particles, and such principles 
are as readily utilized by a common sense 
application, such as exists at din Fig. 1, or at 
g in Fig, 2. 

The loss of efliciency from one right-angled 
All 
bends should be avoided, but if unavoidable 
should It 
looked that, in) passigg a curved bend, the 
centrifugal inertia of the water will cause it 


bend in asteam pipe is small. other 


be curved. must not be over- 


Hence on 
a circular bend, any branch pipe should al- 
be off the 

Other applications of the same prin 


to take the outer side of the bend. 


ways taken from the inside of 
curve. 
ciples will present themselves to the reader ; 
the only one to which we will draw attention 
is in the arrangements of the ports of a steam 
cylinder when four in number, as in the Cor 
liss engine. 

The steam port should of course be on the 
top of the cylinder, and should deliver its 
steam directly across the cylinder into the ex 
haust port on the bottom. There is then the 
chance that any water still in the steam will 
be shot directly into the exhaust port, and be 
of 


for release, and 


carried out the cylinder as 


soon as the 


valve opens before it has 
undergone re-cevaporation, 
a ee - 
Those who have had some opportunities 
of the of the 


prominent inventors of our time, will be able 


observing methods some of 


to appreciate the following extract from 
Henry Guy Carleton, published in The 
World : 


‘*Most of the daring and original inven 
are going to push are little ideas of 
off at odd 
moments while coming down 
the 
reading the 

After get- 
ting the idea, I jot down the 
title of the invention in a small 


tions we 


my own, dashed 


town every morning on 


c horse-car after 


morning papers. 








Fig. 1 


sealskin book I carry for that 
purpose, and then try to forget 
it, So as not to Weary my brain, 
up late at 
night and fret themselves into 


j Most inventors sit 





Te | 
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that it did not act so when properly arranged, 
and experience taught them that the way to 
lead away the steam from the exhaust pipe 
to the injector was as shown in Fig. 2, where 
E being the exhaust pipe, g is the supply to 
the injector taken off at a square-shouldered 
bend in a just contrary manner to that first 
anticipated, for the at first sight proper meth 
od was to facilitate the entry of steam to the 
injector. With the arrangement as per Fig. 
2, the oil particles simply rush past the open- 
ing g, into which dry steam alone flows, and 
the injector being simply a heat engine, 
works better and more economically with 
dry than with wet steam, and the device of 
Fig. 2 is only a repetition of Fig. 1. 





| «alow fever trying to find a 
to the 
work. I do not. 


way make inventions 
I limit my- 
self to conceiving the scheme. 
Thus, yesterday I thought of 
the ‘ Automatic Seidlitz Pow- 
der Ma- 
chine,’ so constructed that, if 


and Boot-blacking 

a nickel is dropped into the 
slot, the customer gets a seidlitz powder in- 
wardly and an elaborate polish outwardly, 
Without delay, This new idea, so strikingly 
simple and ingenious that it is almost a mira- 
cle that no one ever thought of it before, I 
turned over to our corps of German mechan- 
ics and our patent lawyer, who attend to the 
few little mechanical details incident to get- 
up the I never bother with 
wheels, levers, pinions, springs, trunnions or 


ting machine. 


ratchets. A good German mechanic, costing 
only $4.00 a day, is capable of solving the 
simple problem of making a machine to do a 
given class of work, and when he has done it 


the patent lawyer files an application in my 
It will thus be seen that I follow in 


hame 




























































A 


the path of the most prominent inventors of | 


the day. My fertility is amazing, even now, 
when I only have six German mechanics 
and one lawyer; but after February, when I 
shall have twenty-two German mechanics 
and three lawyers, I expect to quadruple my 
fertility.” 

- tee ™ 


the Bar Out of 


Boring Cylinders with 
Line. 


By Frrep J. MILLER. 


Amongst the letters from practical men 
this week will be found one relating to the 
frequently discussed subject of the effect of 
inder. There are a goodly number of lathe 
hands who find it hard to understand why it 
is that, when turning a shaft with the tail 
center set over, the work will be round, but 
tapering, while when boring a cylinder, using 
a bar with a fixed cutter, and with the tail 
center set over in the same manner, the bore 
will be neither round nor tapering, but ellip- 
tical, and the same size at one end as at the 
other. As this matter is so often discussed 
amongst machinists, and seems to be so often 
misunderstood, a discussion of it, with an at- 
tempt to explain the principles involved, 
may prove interesting to many. 

Perhaps the most familiar object: which 
will serve as an illustration of the principle 
involved is the common stove pipe damper, 
which is simply a disk, usually made of cast- 
iron, equal to the diameter of the pipe in 
size, and so arranged as to swing upon pivots 
to partially or wholly close the pipe. When 
a damper of this kind stands square in the 
pipe, it closes the pipe up, but, if turned 
either way from this position, it touches the 
pipe at two points only, these points being 
diametrically opposite each other, where the 
axis passes through, the pipe being open 
more or less at all other points. Looking 
into the pipe, when the damper is in this po- 
sition, we would see something like Fig. 1, 
in which the outside circle represents the 
edge of the pipe, while the ellipse drawn in- 
side of it shows the form in which the round 
disk of the damper would appear when tipped 
back, to partially open the pipe. It is a true 
ellipse, because it is the projection of a circle 
at the given angle, which we know produces 
an ellipse, though the demonstration of that 
fact need not be repeated here. 

Now itis evident that if, letting the dam- 
per remain in this position, we close up the 
pipe at the top and bottom, and make it again 
fit the damper, the pipe will be no longer 
circular, but will be elliptical in shape. It is 
for precisely the same reason that a cylinder 
will have an elliptical bore, if the plane in 
which the cutter revolves is at any other than 
a right angle to the center line of the cylin- 
der. The plane in which the cutter revolves 
must always necessarily be at right angles to 
the center line of the bar, and therefore it 
can only be at right angles to the center 
of the bore of the cylinder, when this line 
and the center line of the bar coincide, In 
speaking of the center line of the bar, I here 
mean the line drawn from one center of the 
lathe to the other, and about which the bar 
turns, regardless of whether the bar itself 
runs true or not. 

The above proposition will be made plain 
by an inspection of Fig. 2, 
dinal section of a cylinder is shown, which 


line 


where a longitu- 


is supposed to be in the lathe, and being 
bored by a bar having a fixed cutter, and set 
at an angle, as shown. 
point of this tool will, of course, describe a 
true circle, and this circle we may imagine 
to be the edge of a disk corresponding to our 
stove pipe damper. The position of this 
disk, with respect tothe bar and the cylinder, 
is indicated by the dotted line which is drawn 
through the cutter at right angles to the 
center line of the bar. This imaginary disk, 
the edge of which is traced by the point of the 
cutter in revolving, is not at right angles to 
the center line of the cylinder, and conse- 


quently it would not fit the bore if it 


| instead of a fixed 





The extreme cutting | 





| thrown out 
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the given angle will be an ellipse, the pro- 
portions of which are shown at a, in the end 
view, Fig. 2. It is evident, therefore, that a 
cylinder bored with the bar at this angle will 
not have a round bore, but an elliptical one, 
of the proportions shown at @, which is just 


| the form in which the imaginary disk would 


appear when viewed upon the line ¢ /, which 
is the center line of. the cylinder, and par- 


| allel with the shears of the lathe. 


But if there is a sliding head upon the bar, 


cutter, then the sides of 


|the bar become the guiding surfaces, instead 


of the lathe shears, and the center line of 
the bar and that of the cylinder must al- 


| ways coincide, and the bore will be round, 
setting a lathe out of line when boring a cyl- | 


because our imaginary disk will, of course, 
always be at right angles to the bore. 

This is shown in Fig. 3, where it may he 
supposed that a hole is to-be bored through 
the cylinder with its center line in ¢ /, but in- 
stead of setting the bar on that line, suppose 
fol 
bar, 


it to be set as shown, then the bore will 
low the dotted to the 
nstead of following the line ¢ /, as in Fig. 2. 


lines parallel 





























Fig. 5. 


position 7’ 


but the bore will still be 


round, because the plane in which the cut- 


m’, 


ter revolves, designated by the dotted lines, 
will always be at right angles to the center 
line ¢ /, 


The proportions of the ellipse described by | 


the cutter, when the bar is set at an angle, as 
in Fig. 1, may be determined graphically by 


the diagram, Fig. 6, where ¢/ represents the | 


center line of the lathe, 4) the center line of 
The 
line D D is drawn at right angles to the line 
e 7, and the line f f at right angles to } 0, 
The the 
plane in which the cutter revolves. 


the bar, and athe angle between them. 


line 7 f consequently represents 

Taking the intersection of these four lines 
as a center, and with a radius equal to the 
the 
extreme point of the cutter, describe the ares 
Df, and from the points f f draw lines 
parallel toe /, cutting the line DD atdd, 
then the line dd will be equal to the minor 


distance from center of the bar to the 


axis of the ellipse, or the smallest diameter of 
DD will, of 


course, be the major axis, or largest diameter. 


the bore of the cylinder, and 
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A little reflection will show that 
one end of a bar out 


throwing 
of true, as mentioned 
by Mr. Platt, is an altogether different mat- 


ter, and in the case of a bar with a fixed 


. : . 
cutter, affects nothing except the size of the | 


bore, as is shown by Fig. 3, where a bar of 
this kind, turning upon a fixed center at one 
end, and thrown the 


out of truth at 


will, in one part of its revolution, be in the | 


position shown by the full lines, and, when 
it has made half a revolution, will be in the 
position shown by the dotted lines, but the 
real center about which it turns will be 
changed at all, but will continue to lie in the 
line ¢ 7, which will coincide with the center 
line of the cylinder, and the bore will be 
cylindrical ; for, the cutter will revolve in a 
circle of unvarying diameter, and the plane 
in which its point revolves will be represent 
ed by the dotted line, which is at right angles 
to the center line ¢ 7, 

But if a bar having a sliding 


not 


head be 


in the same manner, the result 


were round, for the same reason that the! will bea taper or conical bore, as shown by 


damper does not fit the pipe unless it stands | Fig. 5. 


square. 


The projection of this imaginary disk at| x 


When 


m, it 


the 
than 


is in 


head 
bc yre 


the 
will 


pe sition 


when in 


larger 


other, 


The proportions of the ellipse may be meas 
ured directly from this diagram, or from it a 
formula may be derived, by which they can 
be computed. 

The line df is the sine of the angle @, and 
the line from dto the center is the cosine; from 
which it follows, of course, that @ d is twice 


the cosine of a. Hence we have the formula, 


ad=D cosine a, 
where d is the minor axis, or smallest 
diameter of the cylinder, ) the major axis, 
or largest diameter, and «@ the angle be 
tween the bar and the center line of the | 
cylinder or the lathe shears.” If we have 


a bar wifh a fixed cutter, the point of which | 


is say 10° from the center line of the bar, we 


know that ordinarily it will bore a cylinder | 


20 


an angle of 80 


diameter. 


What the smallest diameter 
of the bore will be. 2, the larger diameter, 
will, of course, be 20 


desired to know 


17.32 


the smallest diameter of the cylinder. 


by .866 (the cosine of 80°) which is 


Suppose that we use the same bar with the 


same cutter, set at the same distance from 


Leal 





Suppose this bar to be set at | 
with the center line, and it is | 


and this, multiplied | 
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diameter just 19’, while the larger diameter 


remains as before (20). For such case we 
have the formula 
d cosine @. 
dD 
Applying this formula to the case, 19 


20 Qj- 


11°, which is the 
angle to which the bar must be set. 


the cosine of 18 


Of course, in order to have the practi- 


result agree closely with the figures, 
end 


will 


the cutter should be so shaped at the 
that the middle of 
be highest, and be ground back each side 
of the to an angle with 
somewhat greater than the angle to which 
the Theoretically, the point at 
which the of 
gether should be left sharp, though, of course, 


its cutting edge 


center its side 


bar is set. 


two. sides the edge come to- 


for all ordinary proportions or angles, it 
could be sufficiently roundcd to make a prac- 
tical tool, without affecting the accuracy of 
the results very much. 

It so happens that Mr. Meyer’s article on 
Practical Drawing for this week treats of the 
same principles as are involved in this mat- 
ter of cylinder boring, and to those who de- 
sire to pursue the subject further, and be- 
suill it, I would 
recommend a study of that article, remarking 
at the same time that this. like a great many 
puzzle 


come more familiar with 


other quesuions which sometimes 
machinists and others, woula be quite casily 
understood, 
the draw- 


ing, though I have here tried to make this 


after acquiring a familiarity 


with principles of mechanical 
matter understood by those not familiar with 
that science. 
ape 
Practical Drawing. 


BY (Gh: tA. 


SINTY-EIGHTH 


MEYER. 


PAPER, 


526. It has probably been noticed that, in 
finding the development shown in Fig. 419 
(last paper), we have had no occasion to refer 
to Fig. 417. This of 


necessary to show us the form of the ob- 


figure is, course, 


ject or casing ; but for laying out the sheet 


we only need a view—such as is shown 


in Fig. 416, with the auxiliary view shown 
Fig. 4164. But 41% 
quired for showing us the form of the ob 


in since Fig. is re- 
ject or casing, it is necessary for us to draw 


the curves ¢, gy, ¢, and a, ¢, a, correctly. 
These curves are not portions of a circum- 
ference of a circle, but 


each one is a semi- 


ellipse, and may be found in the following 
manner : 

Through the points ¢, 2¢, 8¢, 4¢, g (Fig. 
416), draw vertical lines, cutting the center 
Fig. 417, in the points v, 2v, 8v, 40 
and g,. Make ¢@ ec, (Fig. 417) equal to x 1 
(Fig. 416.) ; 
equal to 3x 3/5 and 4¢ 4 equal to 4 47 ; ina 
similar manner find the points ¢,, 2y, 3y and 
fy; the curve drawn through the points ¢,, 
YW, Ix» 
ellipse ; 


line « 2 Je, 


20 20 equal to 2x 2, 3080 


2, ¢,, will be the required semi- 
all the other curves in Fig. 417 are 
equal to one just found. We have described 
this method of finding the semi-ellipse very 
brictly, because this method is nothing else 
but an application of the principles given in 
Problem 


Directions. 


73. 
On of 
draw a casing, as shown 
Make ¢ 116 
inches ; 7 8 14 inches; 
a, (Fig. 417) 4} 


inches to 1 foot. 


sheets 
$16, 417. 
inches; f A= 7 
and the width a, 

Use of 6 
Then find developments as 
119. After this draw the 
116, 417, the 
marked Problem 78 on the regular sheet, and 


x 20 


me 
I 1s 


one 


g (Fig. 18 


inches, scale 


shown in Figs. 418, 


two views, Figs. in space 


j}find one-half of the development shown in 


Fig. 419. Use 8-inch scale. 
Probl 4ié 79. 
527. To Jind the small st CLOSS-R8E ction of an 


oblique cylinder. 

Fig. 420, page 5, represents a vertical, and 
Fig. 421 a horizontal projection of an oblique 
cylinder, An oblique cylinder is one whose ele- 
a, J, (Fig. 420) for instance, 
are not perpendicular to the bases a, Le 
t;. The ellipse b, e, 6, dy in Fig. 421 repre 


ments, asa, ff), 
as, 
sents the upper base, and since the line a a, 


(Fig. 420), which represents the same base, is 


the center, and want to make the smallest! parallel to the ground line A B, we know 
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that the 


true outline of this base is seen 
in Fig. 421.. The two views given in Figs. 
420, 421 show the form of the oblique 


cylinder, and if the dimensions had been 
given, we would then have a working draw 
ing, which would convey to ihe workman all 
the information necessary for making the 
cylinder. Yet, with 
us, it may often be necessary, and sometimes 


such a drawing before 


advantageous, to know the smallest cross- 
section of such a cylinder, that is, a cross-sec- 
tion made by passing through the cylinder a 
plane perpendicular to its elements, or, as in 
the case before us, perpendicular to its axis. 
Hence we have the present problem of find 
ing such a cross-section. 

Let the line a, ¢@ in Fig. 420 represent a 
cutting plane perpendicu- 
lar to the axis a, f, ; it is 
required to find the section 
made by passing this plane 
through the oblique cylin- 
der. Prolong-the elements 
a, f:, 4, fz, and also the 
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above base into 


and 


the Divide e¢, ¢, 
any number of equal parts, say 


a, ay 
six, 
through the points of division e,, é,, ete., 
draw lines parallel to the elements. Divide 
the b, (Fig. 428) into the same 


number of parts as spaced off on the line e, 


diameter ) 


e, » and through the points of division },, d,, 
etc., draw vertical lines, cutting the cireum- 
ference of the circle in the points e,, d, ; ¢ 
d.,, etc. d 


and so on in succession ; 


3° 
Then make ky, gy equal to cy 
hs J, equal to cy ds, 


2s 


a curve drawn through the points e, 7s, Xs, 
: ites ete., will be the of the 
quired cross-section, which in this case is an 


ai 
J3 


outline re 
ellipse. 
580. Comparing the cross-section in Fig, 


120 with the one given in Fig. 422, we may 


yi 


hy 


he; 
rf) 


\ng 
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k 5d 5b 9b, Fig. 425, the horizontal projection | which is the development of the cylindrical 
of an oblique cylinder ; it is required to find 





surface of the oblique cylinder shown in 
Fig. 424. 

Comparing the construction shown in Figs. 
418, 414, 415 (Art. 517), with the one before 
| us, we find that they are similar, although in 
in other words, | 




























the development of its cylindrical surface. 
There are two methods for finding this de- 


velopment. 

First method : First find the smallest cross 
section of the cylinder ; or, the former we found the development of a 
the section made by passing through the cyl-| portion of a cylindrical surface, with cylin- 
drical bases, and in the latter we found the 
development of a portion of a cylindrical sur- 


inder a cutting plane a ¢ perpendicular to the 
This 


axis 5a Sf, as explained in Art, 527. 


section will be an ellipse e, 5 9¢ 54, as shown | face, with elliptical bases. 

in Fig. 424 A. Divide the circumference of Directions. In the space marked Prob. 80 
one-half of this ellipse e, 5 9e into any | draw the plan of an oblique cylinder, whose 
number of equal parts, say eight, and | bases are circles 4 feet diameter ; make the 
through the points of division 2, 3, 4, ete., | length from > to & (Fig. 425), equal to 24 feet. 


draw lines parallel to the center line 5% 5f, 


cutting the upper base a 9a in the points 2a, 


From this view draw the elevation, making 
the length of a f (Fig. 424) equal 5 feet. 
Find the development of the cylindrical sur- 
face, 


3a, ete., and also cutting the line a7, drawn 


perpendicular to 5/ 57, through the point a, Use a seale of 4 inch to one foot. 
in the points 27, 37, ete. 


Draw any horizontal line 7 » (Fig. 426), and 


a 
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529. Another particular 
case often met with in practice is shown 
in Figs. 422, 428. Here we have another 
oblique cylinder whose vertical projection 
is shown in Fig, 422, and its horizontal 
projection is shown in Fig. 428. In the 
latter figure, we notice that its bases are 
circles. The problem now is to tind iis 
smallest cross-section, We have already seen 
that the smallest cross-section is that one 


which is obtaincd by passing through the 
cylinder a plane perpendicular to the ele 
ments, or, in this case, perpendicular to the 
axis a, f,. Leta, 
plane. In finding this cross-section we fol 


é represent this cutting 
low the same mode of procedure as in the 
last case, namely, prolong upwards the ele- 
ments @, f;, 
lar to 


a, tf; (Fig. 422), and perpendicu 


line €, 6; 


these draw the anywhere 


: . \ Editor American Machinist : 
axis a, f, upwards. Any- Ce. h, « ‘ : 
sii dhe ia teins : fn Cry Some time ago, in your Answers to Corre- 
re ¢ Te > base « . Cs) .- 
ie Wa Vike ts *e> spondents, the question was asked : 
a,, draw the line ¢, e, per- “Cj 7 ¥ bone 6 ovthades with © ae : 
pendicular to the axis and a | ore a cylinder with the tail stock set 
i aXIS ¢ e : P id 
terminating in the pro- J “Vez | over, will the hole be oval ? (perhaps this is 
hemi a EG : wi r., not worded just right, but that was the sense 
onged elements a, f;, ¢; IML - it) and tl ae a 
f Divide the line e, « Jigs i of it), and the answer was : Yes. 
J% £9 a : aera : 
into any number of equal a1 asasg Wag a6 ai I called the atte ntion of several of my 
parts, say six ; and through Z VW friends to it, and we think different. If the 
“ s, Sc : S Uf * . . “¢ ° 
the points ot Mite answer is right, then it looks as if a taper pin 
> s s Ge; P r 
etc., draw lines par ‘lel turned by setting over the tail stock would be 
é3, etc., dr ‘$ paralle ‘ 
to the axis. Divide the oval. I can see that the hole might be taper- 
axis, : vac 
major axis b, b, (Fig. 421) ing, caused by the dead center not fitting and 
re aAl * } a ~ e 
Pa iat Bete wearing loose. . 
into the same number of 1 RL , ah ; . P 
equal parts as spaced off - If the cylinder is set true by the boring 
€ < ay Spe P 
cies Dias sa. + eal ? bar, and the boring bar runs true (concen- 
1 rs 5 . ° e 
: a ee tric) on the centers, the cylinder will be ro 
the points of division },, : | an : wesihial t ior] : f - : ' s — 
. ° t Practically straig ro ? , 
b,, ete., draw vertical lines, A B jand prac ca y straigh re m en to end, 
cutting the circumference it | Whether a fixed tool or sliding head is used. 
of divs ellipse in the points \ by bz bs \by bs be ]b; iI have bored lots of cylinders, holding one 
ri \ end of the bar in the chuck and setting i 
Cy, dy; Cy, dy, etc. If taal k and setting in for 
these vertical lines. and C4 C57 cut by throwing that end out of center; of 
‘ < Ss, ¢ : ba ‘ ‘ . 
also the lines through the on course, it was a fixed tool bar. I never found 
points ¢_, ¢,, ete parallel Fig. #21. that the holes were not true. 
-? 3° oe _'s Y . a: . . 
to the axis, have been cor- Now, Mr. Editor, I would like some light 
rectly drawn, the base a ON on a trouble I have found in boring cyl- 
: Z : 
b awn, ‘ 1 ye : mK ey 
ys * rs oO i ri og . yar Vas + ) 
a, (Fig. 420) will pass ¥ =~ n eg ye a Mhe : ar V : 5 — 
; ee pa steel, about 5 feet long, driven by a face 
through their intersections. l,, eee ae pe 
Now make e, g, and e, h (= F 4A plate, to which it was fitted by a taper turned 
+ < 2 » ¢ » 2 ‘> . 
is ey we |» “WY. APL A. one end: » other e “an O > tai 
(Fig. 420) each equal tod, 3 on one end; the other nd ran n the tail 
¢y(Fig.421); ¢3 93, €, 4, each \ 4 s /9e Sin Dm center; the cutter was a piece of 2’ square 
= ’ e2"S""S ; < . ‘ p oo is 
: ae, ea is hia? Pre mushet steel, held by a key. 
equal to 4, ¢, ; and so on WY G4 Gur 6m ae : : : . ’ 
Reger ager Wee , re Py 5 mn The cylinders would be tapering, being 
. , ’ A ; Nie i . 
tainine the points g. i. : os 4: ~ #4 me largest at the side that was done last. 
" si ipl tla Mid arse ak © 958 2 m2 = heed Ze The cylinders were fed towards the face 
Gs hs, etc. ; a ere vain af. ee > 945 2071S EI ESE 6E351 di 3 yy" slate and they would always come large on 
through these points will > | ———— 0S SS SS f : pre, t . ibis = 
ie Mee deiiien of tian ‘on. / _ the end towards the tail stock. 
quired section. In the case / 9 ON / The cylinders were 10° diameter, by 18” 
bs ° < / yy a / } 
before us it is found that /, > long. : W. O. Parr. 
this outline is the circum- 7; | [In another column will be found a full 
ference of a circle described — 2 ae ey. discussion of the effect of setting the lathe 
: Vig. 424. | ~ SpPpS out of line when boring cylinders. As to the 
from the center « ; | Ps dtl ; ul ine when boring cylinders. As to the 
$° / Gp ltr , wntioned ¢ re eC lay 
528. Now, the student : | op , |trouble mentioned above, we cannot say 
must not jump to the con f sf of Fig. 426, | certainly what the cause may have been, but 
‘ : f . : s 
! “A ; : : : ; 
aoe : Fontan » oO. op ope» | there is one point to be considered, 7. ¢., that 
clusion that the smallest 20 Sa ! aL p | og ope : ey 
cross-section of any oblique SSS" a lathe, the centers of which are out of line 
” weer — or *RACTIC . DR iG. P : ° ° ° 
sellin ‘asia. tax ghanes = JTc mmm PRACTICAL DRAWIN | either way, horizontally or vertically, will 
perpendicular ce its ele | bore an elliptical hole when using a bar with 
« | -¢ . 
ments will be a circle; such B ; make the length of this line equal to the cir-| 4 fixed cutter, and if, when boring on such a 
e v ae . » ° ° xs . 11s > »evli or » ealinere - , A 
is not true. It happened to } , " cumference of the ellipse shown in Fig. 424 A, | lathe, the cylinder be calipered at Recs end 
be so in this particular case; ' / This may be done by laying off on the line vertically and at the other end horizontally, 
le Ne ace Rotate aiieemn Slike J 1m sixteen lengths in succession, each equal | One would naturally be led to think that the 
one, because cases of this SSS to the distance between any two cousecutive bore was taper. And it isa common thing 
. A ) ° . . ° . | ohh or oi ‘ rs. Thi ‘aver i¢e 
kind present themselves lad points previously laid off on the circum. | ! catper i ne way. Sa, Ree 
frequently in practice. Fig. #205. ference of the ellipse; the sum of these only a suggestion; but perhaps some of our 


say that the oblique cylinder shown in the 


former figure is simply a portion of a right 
the 


lique cylinder shown in the latter figure i 


cylinder with circular bases; and ob 


simply a portion of a right cylinder with el 
liptical bases. 

Directions. marked Prob. 79 
draw a plan of an oblique cylinder, as shown 
The 
inches diameter; the length from / to / is to 


In the space 


in Fig, 423. bases are to be circles 4 


91 


be 24 inches. Draw the vertical projection, 


Fig. 422, 


Find the smallest cross-section of the cylin 


making a, f;, equal to 5 inches, 


der. Use 8-inch scale. 
Problem 80, 
581. To tind the deve lope ut of the eylindri 
eal surface of any oblique eylinde ,. 


Let a 9a fos, Fig. 424, be the vertical, and 





























































readers may be able to point out the diffi- 
culty. | 


lengths will be the length of the line /m, or 
we may say, the approximate development of 
Through 
which 


the circumference of the ellipse. 
2/1. 8, 
were obtained by laying off the short dis- 


The Gear Wheel Question, 
Machinist : 


the points of division etc., 


Editor American 
In a late issue of the AMERICAN MACHINIST 
a writer states that one reason why gears cast 


tances on the line 7 m, draw lines perpendicu- 


lar to 7m, and let them extend a little above 
it: also through the extremities 7and m draw 


On the 


from the pattern are not and cannot be as 


lines perpendicular to the line Jim, 


line 2m 2p lay off a point 2m; the distance 


between the points 2/ and 2a must be equal | 


to 2/ 2a (Fig. 424) ; in a similar manner make 
3/ 3m equal to 3¢ 38a; 47 4m equal to 47 da, 
Through the points 
Lastly, 
make each of the lines / p, 2m 2p, 8m 8p, 


and so on in succession, 


1 2m, 8m, ete., draw a curve. 


, equal to a f (Fig. 424), and through their 
extremities the This 
completes the outline of the shaded part, 


etc. 


draw curve p 9pr. 


true as cut gears, is the uneven and excessive 
rapping of the gear pattern by the moulder. 

No doubt there 
rapping of patterns of all kinds by moulders. 
But 
plain patterns will ; for too liberal rapping 
of 
the pitch is tine or the face deep—if rapped 


is much, and too much, 


u 
P 


ears will not stand the rapping that 
the patterns for a gear, especially if 
sidewise too much, the sand teeth will be 


broken off, and when the pattern is with- 
drawn there will be more or less of the teeth 



















down, and then they are mended up, ofttimes 
with lifters and slickers, and sometimes with | 
improvised teeth made by the helper and his | 
pocket knife, and a piece of wooden soger. | 
All three combined make something, and that 
something is generally not at all like the 
tooth required. But that is not making a 
gear; that is simply ‘‘ getting there,” as the 
saying is, after a very poor fashion. 

In a shop where the writer once worked, 


gearing of every description was a specialty, 


and a poor gear pattern they did not have in 
their list. 
new 


So particular were they, | 
be | 


| 


| 


or 
that when 
moulded, it was invariably given to the most | 


on 


a gear pattern was to 
experienced and careful gear moulder in the 
foundry, and, when rapped, it was done very 


When 


drawn, if a tooth was imperfect, that tooth 


gently, and only down, vot sidewise. 


was marked and the pattern foreman remedied 
the derelict tooth or teeth. 

Of all jobs that come to a moulder, the 
gear is generally loved best, and of all jobs 
there are none that require more judgment 
or greater skill to make right with the truest 
pattern. We 12 inches and 
above in diameter, and from 4 to 14 or 2 


refer to gears 
inches pitch, with face from 2 to 8, 10 or 12 
inches or more. <A gear to be made the near 
est to truth should never be rolled over, if 
more than 12 inches in diameter, be it spur 
or beveled (if mortised with wooden teeth, of 
course, it does not matter). In turning over 
the drag or nowel, when rammed full of 
sand, with pattern enclosed, it is plain to 
see that there will be more or less settling, if 
the flask is of any size. The lower side must 
receive all the weight and compresses or 
springs, and when the drag is over and bot- 
tom board on the bed, does it or can it be 
made to bear equally at all points alike’ It 
will be generally admitted that it don’t; con- 
sequently those corners that bear lightest, if 
at all, settle away from the sand, and the 
sand, not to be left, settles away from the 
pattern, and that settling settles the question 
as to correctness of the resulting géar. When 
the moulder puts on the cope and rams it up, 
unless he exercises care and a fine sense of 
touch with his rammer, he can ram the sand 
inthe drag away from the pattern, and de- 
stroy the truth of the mould the true pattern 
would have. If the flask is dilapidated, and 
the margin of sand around the pattern is 
narrow, the flask joint burnt, and perhaps 
open, the mould can be, and often is, warped 
and sometimes compressed, so that the cast 
ing is uneven in width of face, and the teeth 
just compressed enough to be enlarged with 
out being crushed or In the 
foundry before mentioned, if a large gear 


misplaced. 


was to be made, requiring or having, for the 
sake of expediency, two moulders working on 
it, one of these two had to tuck up the teeth 
and ram the outside, and many a big red 
copper cent was tossed to settle the duties of 
the respective moulders. All gears in that 
shop above 12 inches diameter were bedded 
in, whether spur or bevel, and never allowed 
With all 
after 


to be rolled over. the care before 


mentioned, and looking other 
things, such as strength of facing, temper of 
there yet 


is uncontrollable, ¢. ¢., the 


many 


sand, swabbing, gating, etc., re- 
mai''s that which 
shrinkage of the metal. 


former article, the round pattern and round 


And, as stated in a 


mould will not make a perfect round casting 
if you don’t rap it at all. This is clearly and 
unmistakably shown in chilled car wheel 


making. L. C. Jewerr. 


Day-Work or Piece-Work, 
Ed:tor American Machinist : 

Asa craftsman, I sympathize with ‘‘ Day 
Pay” in your issue of Dec, 20, on the subject 
of ‘‘Piece-Work versus Day-Work,” but I 
cannot agree with him in regard to his reso 
lution to never work piece-work again. I 
have worked in good shops and bad shops, 
shops that worked piece-work and shops that 
worked day-work, and have made up my 
mind to work piece-work as long as I can get 
it. 
saw. 


It is the best equalizer of wages I ever 
Why should I or any other machinist 
work for two dollars a day just because the 


man on the next planer or vise gets that ? 


l 
different shops, on different classes of work. 


big 





Ihave worked as a journeyman in eight 


Some of them were contract shops, where 
the work was given out to contractors who 
were held responsible for the work, and were | 
allowed to select their help out of the shop 


}men and boys, who had no earthly ambition 


more than to get their pay and spend it. 
Under this system, the contractors made 
money, but, alas, the lesser lights did 


not. Several years’ experience in shops of 


lthis class, and a close study of the system, 


leads me to the conclusion that it is detriment- 
al to both shop and workmen, 

I once worked for a large concern employ- 
hands, all told. 
heir work was largely special machinery 


three hundred 


ng some 
, 
and patented specialties, on which there was 
They wisely deter- 
At 
that time the machine shop was full of good, 


not much competition. 


mined to adopt the piece-work system. 


lively men; men, who were handy on the 
vise or machine—‘‘ Simon pure,” as Chordal 
says. Some had worked at Bement’s, some 
at Sellers’, some at the Niles’, some at Allis’, 
and in fact, all sections were represented. 


Well, when piece-work was started, some 
captured good jobs, and some did not, as 
the work was given out. Some quit, others 
staid, and as the time went on, they waxed 
rich in worldly goods, such as houses and 
lots. 
in the little village society, sent their children 


They put on lots of ‘airs, were leaders 


to the academy, and some of them were 
elected councilmen from their wards. 

Sut a change came. It was whispered that 
to make a 
On the first of the month following a notice 
was posted up, stating that fitters were to be 


the bosses had determined cut. 


reduced to a four dollar rate, machine hands 
to three. This was awful! My, how they 
kicked! I was one of them. I quit. No one 
had a string tied to me. The contractors 
swore they could not run their gangs, and 
pay journeymen’s wages and live ; they must 
have cheaper help. ‘* Well, we will give you 
No, they want- 
Well, 
Work was 
good, and they could get work in the cities, 


some boys,” said the bosses. 
ed men, but would not pay two-fifty. 
some of the single men quit. 


So men 
were advertised for, and they came. Weren't 
The different con- 


where there were more attractions. 


they a bum lot, though! 
tractors, of course, had the say as to what 
wages were paid ; were set at 


wages one- 


seventy-five and two dollars. Some stood it, 
and some quit. Then the festive boy got in 


The 
that a bright boy was worth two bum ma- 


his work. contractors soon found out 


chinists, and he was cheaper too. This was 
lovely. 
money again, and the good boys got a little 


The contractors were all making 


extra money when the various jobs were fin- 
ished, 

The hands were careful 
make over their limit. 


machine not to 

Some of the machines had to run nights on 
account of a rush. Jack tells his nightman 
to ‘‘ go slow on that job”; the price is good, 
and he could make forty cents an hour ; but 
if he did, he would get cut. 

Now, what is the result? Work is delayed 
and the tirm is behind in filling orders. If a 
new man comes to work, the old hands freeze 
him out, for fear he will get a contract and 
make more money than the limit, and then 
all will No use talking, Mr. 
Editor, the men will beat the bosses every 


get cut again, 
time, 
What 


fairs ’ 


is the remedy for this state of af- 
Let me say right here, [ have been on 
both sides of the question, and know what I 
am talking about. This is about the tirst of 
the new year, and is a tip-top time to try the 


You 


ployers and shop owners who wish to in 


remedy I am about to propose. em 
crease your output the coming year, go out 
in the shop and say to your contractors and 
piece-workers, ‘* The prices now in effect on 
all jobs will remain as now set for one year 
from date.” 

Then divide up your work, so that every 
man will make money. 
Depend upon it, your work will come out 


have achance to 


faster and better. Then there will be some 
inducement for good men to come to your 
shop and stay. The foreman’s labor will be 


lightened, and tool room expenses will come 





down, Everybody will feel good, and more 
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white shirts will be worn in the shop, and 
that means clean men and clean work—not 
the kind of men who look at everything 
through the bottom of a beer glass. 

In some future letter I will give my ex 
perience in a shop where no piece-work was 
allowed, and yet more work was done there 
than any shop I ever worked in. 

Ex-CONTRACTOR. 


Setting Tool for Turning Taper. 
Editor American Machinist: 

In turning tapers correctly, it is necessary 
that the tool should be set exactly on the 
center. Todo this we must set the tool be- 
fore placing the work in the lathe. But 
should the tool require grinding or changing 
before the work is finished, we are compelled 
to take the work out of the 
time, in order to set the tool; for it cannot be 


centers every 


set correctly by sight. This would be obvia- 
ted if a center line were drawn along the 
mandrel of the tail-stock, say with a V-thread 
To this line the tool may be set. 
P. J, KELLY. 

[Mr. Kelly sends a sketch which shows a 
line, drawn along the tail spindle for a short 
distance from the outer end, and level with 
the centers. There are numerous in 
which it is desirable to know just where the 
line of a lathe is. 
necessary, in boring taper holes, either with 


tool. 


cases 


center For instance, it is 
the taper attachment or the compound rest, 
and usually, when doing this work, neither 
center is accessible, the live one being taken 
out and the other one impossible to bring up 
to the point of the tool. 
the center line should also be referred to, and 


In chasing threads, 


it is often impossible to get at the centers, 
especially when 
The idea of having a line somewhere, which 
is known to be just at the height of the cen 


chasing internal threads. 


ters, is a good one, but there are some points 
to be considered in choosing a place for that 
line. In most lathes the point of the ridicu- 
lously small screw, which is used to prevent 
rotary motion of the tail spindle, and the slot 
in which it works, soon wear, and permit the 
spindle to turn slightly. This would impair 
the accuracy of the line. On lathes having 
the carriage so constructed that, in adjusting 
the height of the tool, the cross slide is ele- 
vated to a greater or less angle, such a line 
would be of little use, because a tool set to it 
would be level with the centers only when at 
that distance from the center, and its htight 
would be changed when moved either in or 
out. The first difficulty might be overcome 
by making the line on the tail block. But 
the only method IT have found which is ap- 
plicable to all cases, is to have a broad, flat, 
parallel strip, just long enough to reach 
This 


can be placed upon the top of these Vs where 


across from one inside V to the other, 


there is no wear, and can be brought up 
quite close to the cross slide on either side. 
Then an ordinary surface gauge can be plac- 
ed upon it, having its needle set at the proper 
height. For greater convenience, the parallel 
strip may have a line drawn across it at such 
a distance from one end, that, when the strip 
is standing upon end upon a plane surface, 
the line will be at the proper height to set the 
gauge to. After trying quite a number of 
different plans, I like this best, chiefly be 
cause it is always applicable under.any pos 
sible circumstances; though it is well to have 
a line drawn upon some part of the lathe, 
which can be referred toin many cases, with 
| 
M. 


out the necessity for setting the gauge 


K. J. 


Comparison of Steam and Gas Engines 
for Small and Steady Powers, 






Editor American Machinist : 

Mr. Harrop looks at the question from the 
point of view of the gas engine manufacturer, 
and, of course, he magnifies every point in 
favor of his favorite. My object is to get 
the power I require at the least cost, and | 
have no other interest in the matter. 
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small steam engine knows that it does not 


take one hour per day on an average. No 
mechanic would hire an engineer, or half an 
engineer, to run an eight-horse engine. The 


engineer of a hundred-horse engine is a man 
of leisure. 

He that 
the shop when the gas engine is used. 


2 86 
$33. 


says 00 will pay for heating 
He 
would need his great coat and mittens in this 
climate, if his shop was larger than a horse 
car. 

I1e does not seem to think it any trouble to 
In 


reality, the cost of taking care of the gas en- 


lug coal and ashes for several stoves. 


gine and the stoves is greater than the whole 
cost of taking care of the small steam engine 
and the steam heating apparatus. 


And then the smell of gasoline. Whew! 
The gas engine takes a stream of water, 
and I won’t undertake to say which motor 


will take the most. 

He says Lam wrong as to the cost of the 
gas engine and as to the coal used by steam 
I did not attempt to be right. I 
took those figures from the circulars of the 
manufacturers, and think one maker is quite 
as likely as the other to overrate the efficiency 


engine. 


of his machine. 

I will not deny the utility of the gas engine 
under some conditions. But for my purposes, 
to run an average of four horse-power stead- 
ily, and to heat a small shop, steam has the 
advantage two to one. Furthermore, I think 
that $1,100.00 for a gas engine, that cannot 
cost three hundred dollars to make, is a reg- 
ular gouge. GEORGE B. GRANT. 
Boston. 


-_  — 


Condition and Prospects of the 
Machinery Business. 


LETTERS FROM PROMINENT 
THE ° 


ESTABLISHMENTS 


TO ‘AMERICAN MACHINIST,” 


Lodge, Davis & Co. (Iron and Brass Work- 
ing Machinery), Cincinnati, Ohio, write us : 

We are pleased to inform you that during 
the past year our business has been most 
satisfactory, Our sales have increased over 
those of last year, $148,000.00. We have 
added a new addition to our plant, 60 x 100, 
3 stories, costing $25,000.00. Have stocked 
with improved machinery, and are running 
every department full. Our engine lathes, 
about which we wrote. you last year, have 
obtained a wonderful popularity. We have 
steadily employed on this line 150 men, and 
have added to the sizes previously made, a 
32” and 88", which we make in any lengths, 
from 12 to 24 feet. While the 32” is an 
exact duplicate of our other lathes, as far as 
design is concerned, the-38 altered to the 
extent that we put power feed to the com- 
pound rest, instead of putting on the taper 
attachment, enabling user to bore or turn 
any angles with power feed, and, as all the 
gear for operating same are made of steel, 
and are of the most simple construction, so 
they can be handled very easily, this lathe is 
becoming as popular as the other sizes. 
Finding that many of our customers were de- 
sirous of buying our lathes, but did not want 
spindle with so large a hole through, and did 
not require taper attachment, we decided 
upon making a new line of lathes, in order 
to meet the wants of said customers. These 
are now ready, and we have put them on the 
market. They are selling very rapidly. 
While the compound rest and taper attach 
ment are left off, these tools are fitted with 
the same care and attention that the regular 
line are, and are really a first-class tool at a 
reasonable figure. They are especially ar 
ranged so that they may be used in factories 
Where large quantities of work of one kind 
are turned out, 

We have added to our line of shapers a 
15° and 20” crank shaper, made with special 
device for altering stroke while shaper is run 
ning, with the greatest nicety, both for the 
length and adjustment of the tool in its loca 
tion, so that it may cut nearer to or farther 
from the column, as the operator may desire, 
These movements are made without stopping 
the machine. 

We have added to our line of drill presses 
a manufacturer’s lever drill press, and a 2 
and 28° manufacturer’s drill, which, while 
they are not fitted with all the elaborate im 
provements contained in our standard line, 
are suitable for customers who cannot pay so 


Is 


| high a figure, but want a first-class tool suit- 


Mr. Harrop puts the price of gasoline at | 


seven cents per gallon, while it would cost 
me twice as much, in the quantities I should 
want and in position to use, 

He says that it would require half of one 
to 
Anyone who bas had anything to do witha 


man’s time to attend the steam engine, 


able for their work, at a moderate price. 

We have enlarged our tool room to double 
its former size, ind inaugurated a new grind 
ing room, which we have supplied with new 
andimproved machinery for cylindrical grind- 
ing, and also a very large water emery wheel, 
for which we have a regular attendant, and 
to whom all the lathe, planer and shaper 
tools are brought to be ground. We have 
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found it a very profitable adjunct to our 
business. At one side of the same man is a 
twist drill grinder of the latest improved de- 
sign, and all the drills in use are ground on 
this machine. Proper clearance and good 
cutting edges are thus assured for all work 
being done. 

We have set apart a room especially for 
the repairing of all our machinery, so that it 
does not interfere with our manufacturing 
department. This we find also a profitable 
feature. 

We have re-arranged our shops, so that all 
castings and raw materials, when received, are 
unloaded onto a 10-ton scale, and every 
pound weighed when received, and all fin- 
ished product is shipped from the same door ; 
this may also be weighed. 


We have established agencies in Bos- 
ton and San Francisco, making the par- 
ties iaterested with us, so that due attention 


shall be paid to the selling of our goods ; 
and are about to start a branch house in Chi- 
cago, which shall be owned and run entirely 
by the home office. 

We expect to increase our ‘‘ad.” in the 
AMERICAN MACHINIST within the coming 
two months, to about four times its present 
dimensions, and will forward copy to you in 
due course of time. 

This will no doubt be sufficient testimonial 
as to our experience of its value as an adver- 
tising medium. 

We wish you the compliments of the sea- 
son,.and assure you, as far as we can see, 
1889 is going to be a particularly good year, 
as we have received orders amounting to 
$15,000.00 the last day of the old and_ the 
second day of the new year. 


Edward O. Chase (Light and Fine Machin- 
ery, Foot Lathes, Slide Rests and Lathe Fit- 
tings, Machinery and Dies for Hard Rubber 
Work), Newark, N. J., writes us: 


For the past few years my business has 
been mainly in the designing and building of 
special machinery—rubber-moulds and dies, 
comb-sawing machines, ete., etc.—and, with 
the exception of the three months last past, 
when politics interfered with plans for new 
work, the results of the year have been good, 
and quite satisfactory, under the circum- 
stances. On the whole, I consider that 1888 
has been, for a ‘‘ presidential” year, an ex- 
ceptionally good one, and the orders which 
greeted us with the epening of 1889 bid fair 
to make it a much more busy and profitable 
one than the last, if the general feeling of 
confidence and hopefulness already displayed, 
is any indication for the future months, 
Prices and wages, as a rule, remain about 
the same as a year ago. 


Gage Machine Works (Machinists’ Tools, 
etc.), Waterford, N. Y., write us: 


Our business has been somewhat slow 
during the past summer and fall, but is now 
quite brisk ; are working entirely on orders, 
with many inquiries and good prospects. 


I. P. Richards (Standard Punches and Dies), 
Providence, R. I., writes us: 


Business has been good the past year. I 
have introduced my ‘‘ New” standard 
punches into a number of shops, and I ex- 
pect tosee them generally adopted by all who 
are punching iron and steel, as fast as they can 
see the convenience and economy in using 
these tools. 

My new reduced price list is now ready, 
with prices so low that it will not pay for 
parties to make their own punches and dies. 


The Hartford Steam Boiler Inspection and 


Insurance Co., Hartford, Conn., write us: 


The business of thiscompany for 1888 has 
steadily increased each month, and the busi- 
ness for the year is largely in excess of any 
previous year. It now requires a corps of 
95 inspectors to properly examine and care 
for the large number of boilers under our 
supervision. The outlook for the new year 
is encouraging. 


The Mason Regulator Co. (Pressure Regu 
lators, etc.), write us: 

Our business for the past year has exceeded 
our expectations, especially that with the rail- 
roads. Our locomotive reducing valve has 


been adopted by the steam car-heating com- | 


panies to such an extent that, during the 
latter part of the year, we have been obliged 
to run nights. Our general trade in the 
other steam regulating specialties manufac 
tured by us has also increased, 


a still further increase in business during | i 
1889. | until our arrangements are more complete ; 
= | we are also preparing drawings for some new 
| tools, which we will bring out during the 
The Nicholson File Company, Providence, | coming year. While we feel flattered with 
R. I., write us : four past success, yet we think we shall be 


The volume of our business during 
past year is fully up to the preceding year ; 
prices, however, are very low—in fact, too 
low, we think, to continue, 





AMEHRICAN 


In an off year like the past, the evil tend- 
encies of the middleman to force the sale of 
the lower price goods at the expense of brands 
well established, because of their ability to 
obtain a larger profit for the time being, 
works to the immediate disadvantage of both 
the manufacturer of such brands and con- 
sumer, compelling them frequently to seek 
each other, oftentimes against their wishes, 
and in the long run, working an injury to 
the middleman, who, to a reasonable extent, 
should be supported. 

We bave added several improvements and 
special devices to our plant during the past 
year, and expect to add still further during 
the coming year, to keep pace with the grow- 
ing demand for our goods. 

Our X F of Swiss pattern files are fast  re- 
placing the foreign makes, many of the best 
manufacturers in our country using them ex- 
clusively. 

We look for a good, healthy business dur- 
ing the coming year, and trust a boom will 
not reach us—we do not like them. 


Detrick & Harvey (Open-Side Iron Planers, 
Special Machinery, etc.), Baltimore, Md., 
write us : 

The past year has been a very satisfactory 
one with us, possibly due to the fact that our 
product is becoming better known. 

We have added some new and improved 
tools, which, together with increased room 
and force, have benefited us in the cheaper 
and quicker production of our work. 

We have reason to believe that the ensuing 
year will be as satisfactory as the past. The 
present outlook would scem to predict an im 
provement. 
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! 
| 
We have increased our facilities for manu- | 
facturing our bench planes, and our market | 
is widening, taking in several foreign coun- | 
tries. We claim that our planes are the best | 
in the world, and it is conceded by all who 
use them, 

The self-setting arrangement gives great 
satisfaction ; no trouble to set the plane. 
Amateurs and inexperienced persons can use 
it, and the mechanic saves time and lightens 
labor. We have secured such a uniformity 
in the tempering of our steel-cutting irons, 
that we give the broadest guarantee of satis- 
faction to the user on any kind of wood, how- 
ever hard, knotty, cross-grained or resinous. 

We are sending sample planes on receipt of 
price to any part of the United States or 
Mexico, with the privilege of returning them 
at any time within thirty days, we paying all 
charges and returning all the money paid, if 
they are not perfectly satisfactory. 

During the year. we have sent planes to 
Great Britain and some of her most distant 
colonies ; also to Germany, and, notwith- 
standing the heavy duty, we have sent some 
to Canada. 

We have also sold a number to educational 
institutions where manual training is intro 
duced. The professors and teachers are well 
pleased with them, and have given us the 
most unqualified testimonials, preferring them 
to all others. whether wood or iron. Taking 
into consideration the above facts, and the 
universal satisfaction given by our planes, 
our prospects for the current year are good, 


The Harrison Safety Boiler Works, German 
town Junction, Philadelphia, Pa., write us : 


Our business during 1888 has been unusu 














The Hall Steam Pump Company write us: 

The past year has been one that has shown 
a steady growth in our business. We have 
been pushed beyond our manufacturing fa 
cilities, and are obliged to run shops over 
time. 

It is most satisfactory to us to have such 


of power pumping machinery. 


for us. 


| Lathes, Drill Presses, Chucks, Drills, Ma 


Ohio, write us: 

The past year, or rather the first 
months, was all that could be expected of it ; 
during that time we did a very satisfactory 


tools. 





We look for | 


year business was not so good, but the pres 
}ent year has opened very satisfactorily, and 
|we contidently expect a very large and in 
|creasing trade; in 
| have our business well 
| tools have a high reputation, which we shall 
| maintain. 

| We are preparing to increase our plant 
and capital, but can say but little about that 


the | more than pleased with our future business 


The Gage Tool Company (Self-Setting 


' Bench Planes), Vineland, N. J., write us 
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substantial evidence of the appreciation of 
the Hall Duplex steam pump, and our make 


The outlook for 1889 is very encouraging 
Sebastian, May & Co. (Foot and Power 
| chinists’ and Amateurs’ Supplies), Cincinnati, 


nine 


business, and received good prices for our 
During the last three months of the 


fact, we think it will be 
| the best year we have yet experienced, as we 
established and our 


BoILER. 


ally steady, and, from present prospects, we 
confidently expect a still further increase 
this year; we now have a number of 
orders on our books for boilers to be deliver- 
ed in the spring, as soon as the weather per 
mits building operations to be carried on, 

The most important enlargement of plant 
made last year was our new office building, 
which was described in your issue of Decem 
ber 20th. 

Prices of labor and raw material are about 
the same as a year ago. 

The demand for the Cochrane patent feed 
water heater and purifier, manufactured by 
us, has also increased rapidly ; among those 
built last year Was one of 1,500 horse power 
capacity for Messrs. Cheney Brothers 
South 
just shipped a large one to Mexico, 


oe 


Sectional Boiler for Burning Oil or 
dias, 


the construction of 


improved sectional boiler, designed for 


The engraving shows 
an 
vas as fuel, and used with 
the Acme Automatic Safety Engines, bailt 
by the Rochester Machine Tool Works, 
Rochester, N. Y. 

The jackets are removed to show the in- 


the use of oil or 


ternal arrangement, and a separate view of 
The boiler 


is constructed by placing these sections one 


one of the sections is also given, 


on top of another, and passing long bolts 
through the fourslots, the arrangement being 
such that the gases,in passing through be 


tween the radial tubes of one section, strike 


at | 
Manchester, Conn., and we have also | 


.| immediately took to the woods, 


directly upon those of the next higher section. 
These tubes are inclined in such a way as to 


| secure a rapid and thorough circulation, in- 


creased in its rapidity by the intensity of the 
fire. A large ring at the top of the boiler 


| affords an ample supply of dry steam, while 


all sediment is deposited in the water space 
below the fire, where it can be readily blown 
| out or removed, when the boiler is cold. The 
boiler is double-jacketed, to prevent, so far 
jas possible, loss of heat by radiation. It is 
claimed that this boiler cannot be disastrous 
ly exploded, 

The water supply is maintained by a pump 
worked directly from the main shaft, which 
forces the water through a coil heater, where 
it is subjected to the effect of the exhaust 
steam, before entering the water leg of the 
boiler ; by this means the feed water is heat- 
ed to near or above the boiling point before 
entering the boiler, without in the least chok- 
ing the exhaust, or being contaminated with 
the cylinder oil or other deleterious sub- 
stances, 

The supply of water to feed pump is regu- 
lated by a ball float in a case attached to the 
boiler, which, by means of levers, controls the 
amount delivered at each revolution of the en- 
gine, and may be adjusted to maintain the level 
of water in boiler desired, under all the vary- 
ing loads to which engine may be subjected. 

This boiler has shown excellent economy in 
the use of natural gas, as the requirements 
for the utilization of the heat are the same as 
with oil, for which the boiler was originally 
With either fuel, no forced draft 
is to be used. 

One cited in which a_ boiler, 
which had given good results with hard coal 
as fuel,was supplied with gas and used 5,000 
ft. per day. 


designed, 


instance is 


One of these boilers, put in 
to replace it, and doing the same work, con- 
sumed 1,000 ft. 
a F 

A railroad club has been formed at St. 
Paul, Minn., and we feel certain that the 
men who help to carry it on, and the rail- 
roads they belong to, will be materially 
benefited by the information gained by at- 
In the account of the 
preliminary meeting called to form the club- 
it might be noticed that the chief mechanical 
officers of one or two of the neighboring 


tending the meetings, 


roads, with headquarters in one of the Twin 
cities, were conspicuous by their absence. 
Keeping away from meetings of this kind is 
short-sighted policy, and it is a sure sign that 
the parties concerned are not anxious to keep 
abreast of current progress in railroad ma- 
chinery The same thing is to be 
found in other places where railroad clubs 


matters. 


meet, and with few exceptions the men who 
keep aloof from the clubs run their depart- 
to them 
selves or the roads they are connected with. 
— National Car and Locomotive Builder. 


ments in a manner that is no credit 


ted 


His Eagle E 


ye Was Closed. 


For enginemen to fall asleep when upon 





the road and in motion has long been recog- 
nized as a dangerous practice, and one calcu- 





| lated to be fraught with unpleasant conse- 
| quences ; but the following incident shows 
| that it may also be dangerous to sleep upon 
when within the 
| circle of the roundhouse, 


an engine, even charmed 


A negro fireman, while asleep on his en 
| vine in the roundhouse of the Louisville & 
| Nashville Railroad at Birmingham, dreamed 
'that he had received a signal to back out, 
land pulled the lever, blew the whistle, rang 
| the bell, and backed the engine into the turn- 
| table pit. The jar occasioned by the fal! of 
| the engine into the pit awakened him, and he 
The engine 
| was not damaged, but it took a good deal of 
time and trouble to get it out of the hole.— 
Columbus Inqu crer. 
ao 


| 


Passing a hardware store, I saw something 
| that may give a useful hint to some retailer. 
| I saw a man aflixing labels to bright tin box- 
es, and, investigating the process, found each 
tin was well scrubbed with a hot, strong so- 
lution of washing soda, the surface was then 
rubbed with a raw onion (or onion juice), and 
the label pasted and fixed in the usual way. 
It is said to be almost impossible to separate 
paper and metal so joined.— 7obacco, 
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BR Positively we will neither publish anything in 
our reading columns for pay or in considerativn of 
advertising patronage. Those who wish to recommend 
their wares to owr readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. 
secure either subscribers or advertisers. 

G@™ Every correspondent, in order to insure atten 
tion, should give his full name and address, not fur 
publication, but as a guarantee of good faith. 

SP We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

S@™ We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and «all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

SP Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 


We give no premiums to 


Subscription. 
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or Piece-Work. By Ex-Contractor — Setting 
Tool for Turning Taper. By P.J. Kelly—Com 
parison of Steam and Gas Engines for Small 
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Conservatism Now and Then. 





One would suppose that the evil effects of 
the fact that Galileo was made to suffer for 
his announcement of some of the wonderful 
discoveries which he had made, and for 
declaring truths which are now universally 
recognized, had long since passed away, and 
that, however discouraging to the early pio- 
neers in steam navigation may have been the 
prophecy of some of the knowing ones, that 
no vessel couid be constructed which would 
carry sufficient coal to propel itself across the 
ocean, the impediments to progress caused 
by that prophecy had been entirely removed 
by the complete success of, steam navigation. 
The fact to however, that the 
struggles and hardships which the inventors 
and leaders of thought were compelled to 


seems be, 


undergo in former days are having an in- 
fluence in our times, and that influence is 
often made to help the charlatan in_ his 


schemes to deceive the public and reap a 
golden harvest from those who seemingly are 
ever on the alert for chances to invest money 
in some device for cheating nature into a de- 
parture from her own laws. And, of course, 
every such scheme into which men put their 
money, and lose it, makes it more difficult for 
one who hasa really meritorious invention, to 
get recognition and the financial aid necessary 
for bringing his invention before the public. 
No sooner is the scheme of some hare- 
brained individual or deliberate fraud con- 
demned by practical men who have made a 
study of the principles involved, than we are 
reminded that all great inventors have had 
their inventions condemned by those who 
professed to be especially well informed in 
the department of science to which the inven- 
tions related, and that the merit and import- 
ance of a new discovery has always been in 
direct proportion to the amount of opposition 
brought to bear against it. The man who 
has money which he is anxious to invest in a 
way to bring large returns, is told that the 
objections which have been brought against 
the latest scheme of some visionary or fraud 
by mechanics, engineers and scientists, fur- 
nish only another illustration of the familiar 
fact that all really great inventions and dis- 
ecveries have to pass through that stage of 
existence, in which the united opposition of 
the slow-going, conservative and unprogress- 
be encountered and overcome. In 
proof of which, history is appealed to; and 
usually with good effect. There can be no 
doubt that Keely has been greatly helped by 
the recordsof history regarding such matters, 
and the greatest harm done by Keely is not 
that he has induced invest 
money in a thing which possesses no value 
whatever, but that, by this, he 
made it more difficult for actual inventors to 
get their just dues. 
difference in the nature of the opposition 
which was brought against 
in the time Galileo and 
brought against unpractical 
schemes in our day, 
looked, 
monopoly of all knowledge, and opposition 
new ideas arose from the fact that they 
were supposed to conflict with her tenets and 
interfere with her authority over the affairs 
of men and of The opposition to 
the many wild and visionary schemes of to- 
day is usually founded upon and arises from 
an entirely different viz., that they 
run counter to well known, thoroughly tested 
The 
development of science has not only shown 


ive must 


certain men to 


doing has 


There is an important 


discoveries 
that which 

and absurd 
which is apt to be over- 
In those days the church claimed a 


hew 


of is 


to 


nations. 


cause, 
and firmly established physical laws. 


many things to be practicable which were 
formerly considered impossible, but it has 
also proven many things 
which, with less knowledge of natural law, 
might be, and, indeed, were formerly 
sidered quite attainable. 


be impossible, 


con- 
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To Galileo himself belongs much of the 
natural laws and 
the science of me- 
by which the claims of the 


the establishment of 


| chanics, Keelys 


| 

mined. Keely has been compared to him, 
| because they were both thrown into prison, 
| but, in fact, this is the only point of resem- 


blance between them. Galileo suffered for 





AMERICAN MACHINIST 


ness of his position, while Keely was put in 
jail for refusing to tell anything which it is 
all-desirable to know, and for refusing any 
demonstration. 

To Galileo probably more than to any other 
man are we indebted for our understanding 
of the laws by which we are enabled to know 
that the claims made by Keely can never be 
fulfilled. These are not the laws of man or 
of an ecclesiastical body, but of nature ; self- 
creating, self-operating, unchangeable and 
unavoidable. 


8 le 


Steam Valves. 


A correspondent, whose name would be 
generally recognized if published, sends us 
the following : 

Why don’t some one put on the market a 
valve that will hold steam ? 

A valve that will hold steam absolutely 
without leak, and doit for any length of 
time when in daily use, is something about 
as hard to make as anything that can be 
imagined. Still we believe that valves 
that can be depended upon to do this 
within reasonable limits can be had by pay 
ing for them. Ninety-nine out of one hun- 
dred of those who buy valves buy those that 
are the cheapest. And manufacturers may 
be depended upon to meet this demand. 
When a man buys a steam valve for less 
than what he knows the metal in such a valve 
ought to cost, he ought not to expect to get a 
good one. 

Our correspondent does not want to do this, 
but he is, we are sure, the victim of those 
who do want to. The work of educating 
steam users up to buyinga really good valve, 
is a work so large in its proportions that we 
have no condemnation for manufacturers 
who do not hanker after the job. A manu- 
facturer must make what will sell, and those 
who have tried to put really good valves on 
the market have not had an enviable ex- 
perience. 

_ o> 


A correspondent of the Commercial Adver- 
tiser, who conceals his identity, writes sensi- 
bly in regard to the utility of the great public 
libraries of New York. He takes the same 
view that has often been taken by the 
AMERICAN MACHINIST, viz., that the hours 
during which such libraries are open, are those 
in which busy men cannot consult them, 
and hence, that such libraries are—so far as 
their intended purposes—just about as use- 
ful as the fifth wheel of acart. If some 
benevolent New Yorker, who desires to es- 
tablish a great public library, would add a 
little common sense to his benevolent inten- 
tions, he might possibly learn that the men 
who would really be benefited by his 
benevolence—those whose means would not 
permit them to own a large library of their 
own—have no time that is their own between 
the hours of nine and four, in the day-time. 
The most useful purpose our great libraries 
serve, is to provide something to talk about. 
It is a pity this is so, but it is so just the 
same, 
ee 


Meeting of the Mining Engineers. 
The tifty-third meeting of the Institute of 
Mining Engineers will be held in New York 
city, beginning Tuesday evening, Feb. 19. 
Headquarters will be at Union Square Hotel. 
It is expected this will be one of the largest 
and most interesting meetings ever held. 


- ape 


Literary Notes. 


We have received the Twenty-fourth An- 
nual Catalogue (1888-1889) of the Massachu- 
setts Institute of Technology. It contains a 
list of the officers and students, with a state- 
ment of the courses of instruction; also a list 
of the alumni. The catalogue shows the In- 


stitute to be in a flourishing condition, and 
givesa good idea of the thorough courses 


pursued. 


The holiday number of the Northwestern 


Miller is a gorgeous affair, in a cream-color- 
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interesting to millers and others, besides sev- 
eral poems, illustrated, and stories, also illus- 
trated, in prose, all by popular writers. The 
price of this number is 50 cents. 








PIONS ano 
(UES SinsueRs 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the wrtter’s name and adaress. 
If 80 requested, neither ame, correct initials nor loca- 
tion will be published. 








(22) T. J., Johnstown, , asks: What 
is the cost of taking out a patent on asmall tool 
A.—If only one sheet of drawings is required, it will 
cost you, attorney’s fees included, about $65.00. 

(23) F.C. W., Rochester, N. Y., asks: 
At what point in the stroke does the exhaust valve 
of aCorliss engine open and close? A.—There is 
no rule for this. Probably at 15-16 of the stroke 
would be a fair average. 

(24) H. M., Philadelphia, Pa., asks: In 
what direction does a stationary engine run when 
it runs forward ? A.—Stand at the cylinder, and 
look towards the fly-wheel. If the top of the wheel 
revolves in a direction away from you, then the en- 
gine runs forward, or over. 


(25) J. P. G., Columbus, Ga., asks: Do 
you know of any piston packing that will not leak 
hot oil or steam, with 140 pounds’ steam pressure on 
one side, and hot oil on the other side? The piston 
travels very slow. A.—As, under the conditions, 
you must use metallic packing, we do not know of 
any that will be absolutely tight. 

(26) R. M., , N.C., asks: 
be the horse-power of an engine 14’’x24’’, at 90 revo- 
lutions per minute, boiler pressure, 70 pounds? The 
engine has plain slide valve, with 4% inch lap. A.— 
Giving the lap of valve without dimensions of ports 
and valve travel is of no use. If the engine is well 
constructed and piped, it ought to develop 58 in 
dicated horse-power, leaving a reasonable margin 
for governing. 

(27) J. C. K., Brooklyn, N. Y., asks: 
Will you kindly give me the title and where I can 
purchase a book giving full details of a locomotive 
in regards to its construction and operation? A.— 
Catechism of the Locomotive, by M. N. Forney; 
Locomotive Engine Running and Management, by 
Angus Sinclair. These books you can obtain from 
any dealer in scientific books. The articles 
Modern Locomotive Construction, now running in 
the AMERICAN MACHINIST, Will be made as complete 
as possible. 

(28) ‘‘ Niagara,” Lockport, N. Y. writes : 
Suppose I have a spiral spring 5 inches long, which, 
by placing upon it a weight of 30 pounds, will be 
compressed 1 inch. Now, if I attach the end of 
this spring to a piston of just one square inch area, 
and with a pressure upon it of 30 pounds, will the 
spring be again compressed one inch? A.—Yes, if 


What would 





we do not consider the friction of the piston. 2. If 
I apply the same spring to a piston, the area of 


which is just one-half of one square inch, with the 
same pressure per inch, do I get the same results ? 
A.—Certainly not. You will get only half the total 
pressure upon the piston, and the spring under or- 
dinary conditions will be compressed just half as 
much, or one-half inch. 


(29) Subscriber, Auburn, N. Y., writes: 
I notice in your paper that you mention * 
as authority on steam engine subjects. Could you 
give me an idea as to what the book embraces ? 
Also, do you sell it? A.—We do not sell any books. 
* Haswell’s ” issimply an Engineers’ and Mechanics’ 
Pocket Book, containing weights, 
suration, trigonometry, hydraulics, strength of ma- 
terial, steam engineering, ete. It is a book of 
reference, and not a text book. 2. What would be 
the force of a blow of steam issuing from a 6-inch 
pipe connected with two 80 horse-power boilers at 
50 pounds gauge pressure striking a brick wall 15 
feet from end of pipe’ The pipe is opened instantly, 


Haswell’s 


measures, men- 


as by breaking of an elbow. A.—We have no ex- 
perimental data, and we believe there is none, upon 


which we can base our calculation. It 
that you can obtain this information only by actual 
experiments. 


(80) J. C. H., Cincinnati, Ohio, asks: 
How far will of the steamships 
travel before stopping, if her engines are reversed 
while the vessel is running at full speed? A.—The 
distance will vary considerably for the different 
vessels. There so many conditions which will 
have an influence on this distance, and it will 
vary for each particular ship. Some steamships 
may be stopped within a distance of one mile, 
others may travel considerably further. 2. Where 
can I find an account of what has been done or sug- 
gested to lessen the chance of 


seems to us 


one large ocean 


are 


also 


collision at seay A, 


—In regard to this there are some instructions 
given in the General Rules and Regulations pre 


scribed by the Board of Supervising Inspectors of 
Steam Vessels. A marine 
gested ; and other modes for lessening the 


brake has algo been sug 


chances 





Inside is a large amount of matter, 


ed cover, 


of collision at sea have been published from time to 
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| | 
time in the daily papers, of which we have not kept | to what is wrong with our boiler? A.—If your 


arecord. 3. Where can! find an account. of the 
most remarkable of such collisions? A.—Some of 
the monthly magazines keep a record of such acci- 
dents. 


(81) Theo., writes, enclosing a 
small piece of steel, which is in the form of a seg- 
ment of a circle, and asks for the best and cheapest 


method of grinding and polishing the inside surface | 


of such pieces in large quantities. A.—Thisis aspe- 
cial operation, which will require the use of special 
fixtures. These fixtures must be designed by some 
one thoroughly familiar with all the conditions and 
requirements of the case. 
cannot undertake such work in this column. He 
also asks: 1. If I want to use leather-covered buffs 
instead of wooden the leather-covered 
ones stand to be used with oil? A.—We do not 
think you can use such wheels with oil. 2. One 
trouble with the wooden bufis is that they soon 
wear, so that the diameter becomes too small to 
grind the whole surface. Do you think buffs of 
babbitt metal will give good results? A.—We have 
never used babbitt for such a purpose. It is an easy 
matter to make a trial of it. Lead is often used. 3. 
How many revolutions per minute is proper for this 
kind of buffs when the diameter is 1% inches? A. 
—The faster they are run the better, within the safe 
limit of the strength of the material of which they 
are made. To be effective, they should run not less 
than 2,500 to 3,000 revolutions per minute. 4. lam 
troubled with the governor belt on a Baxter engine. 
It is a common belt, 34’’ wide, but it don’t last very 
long, on account of the heat, and because, also, it 
gets soaked with oil. Is there any kind of belt in 
the market which will answer the purpose better? 
A.—You do not state what kind of a belt you are 
using, but we do not know of any kind of belting 
which will work well when soaked with oil and 
kept hot. 


ones, can 


(82) T. P. A., -——, writes: I have had 
a great deal of trouble with my engine, and wish to 
make it stronger. It is 30 inches bore, 42 inches 
stroke, horizontal type. The piston will slip on the 
rod; the former is simply shrunk on the rod with- 
out a shoulder. The piston rod is 4% inches diam- 
eter; depth of piston, 6 inches. We use & pounds’ 
steam pressure in boiler, and sometimes that hardly 
keeps up the speed, which is 83 revolutions per 
minute. Can luse any better plan to secure the 
piston and still use the same rod and cylinder head ? 
A.—The piston rod is large enough to turn the piston 
end down so as to form a shoulder of -inch on the 
rod; make a tapered piston fit, and key the piston 
to the rod. If the piston at present in use is a solid 
one, you will need anew piston; if it is a spider 
with follower, similar in design to locomotive 
piston, as illustrated in our issue of June 11, 1887, 
and if there is stock enough in the center, you may 
drive ina tapered bushing with a tapered hole to 
fit the rod. 2. The next weakest point is the cross- 
head, which is simply tapped 6 inches deep, 4 
threads to the inch, to fit the rod jam nut to lock 
it. Do you consider this way of securing it as good 
asataper fit with a key, which would require a 


new crosshead? A.—We believe that in your case 


the best way will be to key the crosshead to the | 


piston rod, the latter having a tapered fit. It may 
not be necessary to throw away the crosshead at 
present in use. If the design of crosshead will per- 
mit, drive ina tapered bushing, as recommended for 
the piston, and key the whole to the end of piston 
rod. 3. Please give me a rough estimate of the 
horse-power of our engine, 30x42 inches, 883 revolu 
tions, 8 pounds’ boiler pressure ; cut-off at 344 stroke ; 


steam ports 214x21 inches; Water’s governor. A. 
We assume your engine to be non-condensing. For 


your piston speed the steam ports are too small; 
you will always have some difficulty to keep up the 
required speed. If the steam ports had been large 
enough, we should rate your engine at about 480 
horse-power. 


(88) A. E. L., Peterborough, Canada, 
writes: Inclosed we hand you a sketch of a steam 
heating boiler which the writer had put into his 
This boiler does not work satisfactorily ; I 
will explain its action as near as I possibly can. In 
the first place, it heats the house fairly well in mild 
weather, but the steam gauge shows no pressure, 
although it is in good working order. The 
has been set up about ten days, and is apparently as 
dry as it can be, although it is not warm to the 
touch on the outside. The boilersets on a cast-iron 
base, the fire-box sheet rests on the cast base ; the 
outer shell and tubes overhang. The gases pass up 
wards towards the crown sheet, then downwards 
through the flues, and finally, upwards around the 
outside of the boiler, and led into the chimney. The 
size of chimney is 9x11 inches ; it is straight and has 
a good draft. The boiler has to supply radiators 
and coils, ete., equal to about 1,200 lineal feet of 1 
inch pipe. We thought perhaps it had too 
much draft, and have opened the check draft door 
near the chimney, but to no good ; we tried it with 
the damper shut, but still no use. With the damper 
shut it still burnt up the coal, and nearly as much 
as when the draft was turned on. We have looked 
very carefully for leaks, but apparently there were 
none. Now, we have thought, that perhaps there 
is too much air space between the grate bars; the 
spaces are 1144 inch wide, and contain 287 square 
inches; the area of chimney is 99 square inches, and 
the area of tubes 83 square inches. But here is the 
strangest part of it: another boiler of the same size 


house. 


boiler 


have 


in this place supplies from one-quarter to one-half 
more piping than ours, and it keeps up a constant 
steam pressure of two pounds, and by opening the 
damper they can get up the pressure to wherever 
they want it. Could you kindly give us an idea as 


For obvious reasons, we | 


sketch is correct, the 
| ment of the ash pan. Your sketch 
number of tubes to be in communication with the 
ash pan, so that these tubes will lead air into the 
furnace; and besides this evil, a large amount of 
| air entering the ash pan will enter direct into the 


represents a 


trouble ‘lies in the arrange- | 


36 feet is equal to 8 A 36 {8 feet per second. 
Area of pipe will be equal to 
W.27 x 4 me , ‘ 
a 2.35 square inches. Adding 20 per cent. 
8 


we have 2.82 square inches, and the diameter will 


| be 1 15-16 inch. 


| space around the boiler and its brickwork, where it | 


will be heated, and thus carry off through the chim 
ney a large amount of heat, which otherwise would 
have been used for warming the building. 
this it will be seen that only a few tubes are left to 


| 


From | 


do that duty for which all the tubes were designed, | 


namely, to lead the products of combustion from 
the furnace into the space around the boiler, and 
from thence into the chimney. By changing the ar- 
rangement of the will the 
cause of the trouble, and we believe the boiler will 
then work satisfactorily. 


ash pan, you remove 


(34) B. S., Chicago, Il., writes: Will you 
please answer the following question ¥ I wish to find 
some formula or table for the flow of water through 
pipes. For example, I have a cylinder in the base 
ment of a building ; in that cylinder is a piston which 
I want to move ata given speed per minute: on 
the roof of the building is a tank which is connected 
to the cylinder by a pipe. Now, I desire some table 
or rule whereby I can calculate the proper sizes of 
that pipe, so that the same pressure will be main 
tained on the piston throughout the stroke. In 
order to give you an idea of the way most of my 
piping is put up, I enclose a sketch of the same. 
A.—In the first place find the velocity of the dis 
charge through the pipes. This is found by the rule 


given in answer to Question 281, in ourissue of June 
2, 1888. The rule expressed in symbols is as follows: 


v 8a, h 


in which v= velocity in feet per second, and A= head 
in feet. For your work the head will be equal to 
the vertical distance measured from the center of 
the entrance of the pipe into the cylinder to the 
water level in the tank. !f, for instance, the verti 
cal distance is 81 feet, then the velocity of the dis 


charge will be equal to 8 ,/81 = 72 feet per second. 
The quantity of water discharged per second through 
the pipe will be equal to the product of the cross- 
sectional area in square feet of the pipe multiplied 
by the velocity in feet per second. Orif we allow Q 
to represent the quantity of cubic feet of water 
discharged per second, and a the area in square 
feet of the inner cross-section of the pipe, then the 
foregoing rule can be expressed in symbols, thus: 

Q va 

From this we obtain the formula 

Q 

= 
That is to say, when we know the quantity of water 
to be discharged per second, and also the velocity 
of the discharge, we simply divide the quantity by 
the velocity ; the quotient will be the inner cross- 
sectional area of the pipe, the unit of measurement 
being the same as stated. Here friction not 
been taken into account ; but for this we shall make 
a certain allowance, as we shall presently show. 
In order to keep up the pressure behind the piston, 
| the quantity discharged through the pipes must be 
equal to the displacement per second of the piston, 
and this displacement is equal to the product of the 
area of the piston multiplied by the stroke and 
number of strokes per second. Hence, to find the 
area of the pipe we have simply to divide this dis 
| placement of cubic feet in one second, by the veloc 
lity of the discharge of the pipe; the quotient will 
| be the area of the pipe in square feet. This rule 
| can be made simpler and stated in the following 
Let A represent the area in square inches 


a, . 


has 





manner : 
lof the piston, V the velocity of the piston in feet 
| per second, v the velocity of the discharge of the 
| pipe in feet per second, and @ the area of the pipe 
}in inches; then 

| gu 4x 
| , 

| velocity of the discharge 


72 feet per second: 


For example, let the 


|} through the pipe be diameter 


of cylinder, 6 inches; stroke, 4 feet; number of 
strokes per second, 1; find the area of the pipe 
which shall maintain a constant pressure on the 


piston. Here the velocity of the piston per second 
| is evidently 4 feet; the area of the piston is 28.27 
Hence 


square inches. 


28,27 ” 4 


1.54+- square inches in the cross-sectional 


To allow for friction, obstruction, 
of 
From the table 
of areas given in any Engineer’s Pocket 


area of the pipe. 
ete., add 20 per cent 
the pipe equal to 1.8 square inches. 


this will make the area 


Book we 
find that the diameter of such a pipe should be very 
nearly equal to 1 9-16 inch. 

On your sketch we notice that you have a redu 
cing valve. In this case we must first find the head 
due to the reduced pressure. This head is found by 
dividing the reduced pressure by .434. Thus let the 
reduced pressure be equal to 10 pounds, then the 
be 23 feet; the small frac 


head will equal to 


This head must be added to 
the vertical distance from the center of Opening in 
the cylinder to the reducing valve ; 
must determine the velocity of the discharge due 
to the total by the rule 
When this velocity is known we proceed as before. 
thus: Let the distance from the cylinder to the re 
ducing valve be 13 feet ; reduced pressure, 10 pounds; 


tion is here neglected 


and then we 


head previously given 





cylinder, 6 inches diameter; stroke, 4 feet ; number 


of strokes per second, 1; find the diameter of the | 
pipe. The head due to the pressure of 10 pounds | 


we have found to be 23 feet ; 234-13 — 36 feet, which 





is the total head ; velocity due to the total head of | 
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Gear wheels and g-cutting. 

Link Belting 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use 

Link-Belt Machinery Co., Chicago and N.Y 

Shafting Straighteners. J. H. Wells, Tampa, Fla 

Steel Name Stamps, ete., J. B. Roney, Lynn, Mass 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Hl., manufacturers 

“Swift Sight Feed Lubricator; no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N.Y 

Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st.. ™. \¥ 

R. Dudgeon, 24 Columbia st., New York. Improv 
ed Hydraulic Jacks and Roller Tube Expanders 

* Bradley’s Power Hammers, the in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.. N.Y 

Brown & Sharpe Mfg. Co. have a line of ma 
chinery with S. A. Smith, 238. Canal st., Chicago, Hl 

Dynamos, Engines, ete., need Common-sense oil 
filters ; great saving. C. F. Baker, Minneapolis, Minn. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il 


Grant, 


by 


best 


Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 

For the latest: improved 
Drill, address the M. 
son st., Chicago, Hl. 

Automatic Wire Straightening and 
chinery, Tools, ete. 
bons Mfg. Co., St. Louis, Mo. 

Engine lathes, hand lathes, fine tools, files. and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 
Upright drills, improved, sizes 

, 36° swing; finely made and 
Currier & Snyder, Worcester, Mass. 

Patents obtained. Patent litigation conducted 
R. G. DuBois, Patent Attorney, 928-930 “FF street. 
Washington, D.C. Correspondence invited. 

For Best Return Steam Traps, Pressure Regula 


Diamond Prospecting 
C. Bullock Mfg. Co., 188 Jack 


Cutting Ma 
Manufactured by Collins-Gib 


?1 


» 2a'", 25", 2 


32 great capacity. 


tors, Positive-Acting Pump Govs., FBack-Pressure 
Valves. T. Kieley, 11 W. 13th st., N. Y. Send for des’n, 


Curtis Pressure Regulators. 
Curtis Damper Regulator. See Jan. 3, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass 

Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co,, 105 Fultonst., N.Y. City. 

See illustration of improvements in Hooks for 
Steam Engines, in Noy. 24 issue. For particulars ad 
dress T. C. Dill Machine Co., 726 Girard ay., Phila., Pa 

With my System, Exhaust Steam Heating costs 
nothing for fuel; Live Steam Apparatus altered to 
Exhaust. Satisfaction guaranteed. A. Bar 
nard, 15 Cortlandt street, New York. 

W.H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N.Y. Mechanical engineering in all its 
branches, working drawings for the transmission 
of power by steam, water, air and electricity 

Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast 
ings in large quantities can make money by corre 
sponding with Rawson Mfg. Co., Hornellsville, N.Y 

The Vance Lightning Flue Cutter is fhe tool for 
removing old flues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N 


A system of easy lettering, by J. H. 
giving 26 forms of alphabets. The space 
lettered being divided into squares ; 
fective Price 50 cents. 
grineers free. E. & F. 


Curtis Return Trap 


Geo 


Cromwell, 
to be 
simple and ef 
Catalogue of books for en 
N. Spon, 12 Cortlandt st., N.Y 


Special facilities for the manufacturing of all kinds 
of light machinery, hardware and novelties, by con 
tract or otherwise. Presswork and stamping done 


on short notice Estimates furnished Punches, 
dies and special tools made when required, Rocka 
way Mfg. Co., 3 E. Mth street, New York 

* Indicator Practice and Steam Engine Economy.” 


By F. F. Hemenway 
using the indicator, a 


Contains plain directions for 
nd making all required caleu 


lations from the diagram: also the principles of 
economy in Operating steam engines and current 
practice in testing engines and boilers. Price #2 
postpaid Published by John Wiley & Sons, 15 
Astor Place, New York 

* Binders’ for the AmMericaAN MAcniINist. Two 
styles, the “Common Sems¢ as heretofore sold by 
us, and mailed to any address at st.00 each, and 
the “ New Handy,” mailed at 50e. each. The former 


has stiff board covers, while the latter has flexible 
covers, With full page opening flat. Either will hold 
the entire 5: any volume AMERICAN MA 
. 96 Fulton st., New York 


CHINIST PUB'G 

* Practical Drawing.” By J. G. A. Meyer. The 
above series of articles. now running in the AMERICAN 
Macuinist, Should be closely followed by every stu 


2 issues of 


Co 


dent. They commenced with October 23. 1886 issue, 
and up to and including Jan, 8, 1880) issue, 67 arti 
cles have been so far published. Copies containing 


these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., 96 Fulton st., New York 


* Modern Locomotive Construction.” By J. G. A 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 82 articles 
have thus far appeared up to and including the 
Jan. 10, 1880 issue, Copies containing these articles 
sent by mail to any part of the U.S. or Canada at 5 
cents each AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York 




















A. M. Wetherbee contemplates starting a machine 
shop at West Point, Miss. 

The Selma (Ala.) Saw Mill and Manufacturing 
Co. has been organized. 

The Chattanooga (Tenn.) Foundry & Pipe Co 
propose an enlargement of their works. 

A woolen mill will be built at Millville, Mass., on 


the site of the one burned down last spring. 
The Pacific Railroad Co. are building a 
wood-working shop 60x175 feet at Birmingham, Ala 
The 


Co 


Georgia 


Birmingham (Ala.) Mining & Manufacturing 
will build furnaces and iron and 
Gate City, Ala. 

The W. T. Pine Mill and Supply Co. has been in 
corporated, to manufacture and sell machinery, at 
Louisville, Ky 


steel works at 


Perkins & Co,, Grand Rapids, Mich., are building 
an addition to their machine shop, 75x90 feet, and 
three stories high. 

The Novelty Steel Wheel Manufacturing Com 
pany, of Pittsburgh, Pa., has decided to build shops 
near McKeesport, Pa. 

The old Brownsville Woolen Mill, at 
Ore., will be refitted put in operation by the 
Brownsville Woolen Manufacturing Company. 


Brownsville, 
and 


C,H. Chalmers has come into possession of a mill 
property at Brownstield, Maine, and started in the 
manufacture of various articles of woodenware 

The Mason Regulator Co., 
received from the committee 


of Boston, 
of the Seandinavian 
Exhibition, recently held in Copenhagen, a diploma 


have just 


of excellence for their reducing valves. 
There is water-works agitation at Pulaski, Tenn. : 
Roanoke, Va 


> Hawley, Pa.; Marlison, Neb. ; Grin 
nell, lowa; Milford, N. H Deckertown, N. J 
Marion, Ohio; Woodstown, N. J.: Great) Falls, 


Mont. : Seattle, W. T 


It is reported that the Acme Manufacturing Com 
pany, of Wilmington, Miss., 
ern capitalists, who will invest million 
dollars in building pine straw bagging mills at dif 
ferent points in the South. 

The (Mass.) Works has 
come under new management, and the intention is 
to add improved machinery and put up new build 
ings, putting the shops ona basis for competition 
with other locomotive shops. 

The old Matchett factory at Pittsburgh, Pa.. 
being refitted by the Matchett Paper Box Co. Not 
less than $30,000 worth of new machinery, and em 
ployment given 150 hands. It will be 
factory of the kind west of Philadelphia. 


have sold out to north 


several 


Taunton Locomotive 


is 


the largest 


The tron City Company the 
name of anew company to manufacture iron and 
steel at Pittsburgh, Pa. The directors are: Frank 
L. Blair, Joseph M. Porter, William H. Pfohl, Rieh 
ard D. Porter and Wm. D. Porter. Robert J.T 
gart is treasurer 


Manufacturing 


Is 


ag 

\ new saw mill is to be built at Vancouver, W. T.. 
larger than any mill now there 
Klickitat & Yakima Railroad, of 
have 


The \ ancouver, 
which 
built, runs through a belt of fine virgin 
timber, a few miles from Vancouver, affording an 


five miles 


been 


excellent means of transporting logs to the mill 


The Smith-Hill Foundry and Machine Co., Quincy, 
Ill., have issued a new catalogue of machinery and 
machines made at the works. The company manu 
facture engines, boilers, feed-water heaters, pulleys, 
shafting and couplings, link belting, ete., and sell a 


large variety of boiler fittings and appliances, pipe, 


ete 

The Western Rapid Type Writer Co., Findlay, 
Ohio, whose shops were recently burned, have 
bought other shops, which Manning, Maxwell & 


Moore, of New York, stocked with tools on a three 
days’ notice. This latter firm has recently shipped 


a complete machine shop outfit to the Thomson 


Houston Carbon Co., Fremont, Ohio 
The Niagara River Tron Company's extensive 
plant at Lronton, below Tonawanda, N. Y.. which 


has been standing idle for the past eleven years, has 
been leased by the bondholders to parties interested 
in iron manufacture in Western Ohio. The lessees 
will put the plant in order, and blow in as soon as 
possible for the manufacture of pir iron. The 
property represents an investinent of over ¥ 400,000 


The Edison General Electrical mpany has been 


reanized 


The works will be located in West O1 
ange The capital is put at $12,000,000, The new 
company will include the Edison Lamp Company, 
Edison Machine Works, Edison Electric Light Com 


pany, and Bergman & Co, Under the new consoli 
dation, it is proposed to do away with all local 
companies, and to have plants in cities all over the 
country operated by the new company. Besides 


this, the separate business of each of the consolidat 


ed companies will be continued 


The Victoria Tron Furnace and Mines, situated 
at Goshen, on the line of the Chesapeake and 
Ohio Railroad, with a capacity of 200 tons of 
iron daily, owned by an English syndicate, have 


been leased by the attorneys of the company to 
Chamberlain, Wheeler & Co., of Columbus, Ohio 
The plant will be put in operation at once. The 
furnace Company's railroad, furnac« and mines 
employ over 1,000 hands. The furnaces consume 
200 tons of coke a day \bout six years ago this 
plant suspended operations, owing to litigation, and 


depression in the iron market 





LO 


Machinists’ Supplies and Iron. 





New York, Jan. 12, 1889. 
Iron—American Pig—The market has ruled quiet, 
the buying having been chiefly of a hand-to-mouth 
character. There have been no changes in quota 
tions, though a disposition is shown to shade prices. 
We quote Standard Lehigh and North River brands, 


No. 1 X Foundry. $18; No. 2, $17; G rey Forge, $16. 
Sootch Pig- We quote ¢ oltness. $20.50 to S21: 
Gartsherrie, $20; Summerlee, $20.50; Eglinton, S19 


Dalmellington. $19.50 to $20 ; Clyde, $20.50, 


a), $ 20.50. 


to $19.25; 
and Langlo: 





WANTED * 


‘* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning 
for the cnemeng week's iasue. 


Ww anted. See bottom a third column, page 11. 


A mech. draftsman with exp. wants position. New 
York or vicinity preferred. ©. T., Am. MACHINIST. 
Wanted by practical machinist, situation in first 

class jobbing shop. Address A. J., Am. MACHINIST. 

Wanted by practical boiler m: ike r, position 
foreman; over 20 years’ experience ; have referen 
ces. B. M., AMERICAN MACHINIST. 

Position wanted as draftsman ; experienced in iron 
structural, bridge and architec ai il work; also in 
general mach’y. Best ref. R.V., Am. Mac HINIS r, 

Young Swede, technical se aca graduate, 6 years’ 
shop experience, wants situation as assistant drafts 
man. Address G. O., AMERICAN MACHINIST. 

Wanted—A good mechanic and business manager, 
to take $5,000 to $10,000 interest in a good Tron 
Works in California, doing well; all young and prac- 
tical men connected. A. B. C., Oakland, Cal. 

A mechanical engineer of 20 years’ exp. desires en 
gagement. Had extensive shop and drawing office 
exp. on general machine work. Is also boiler and en- 
gine expert. Address Newbold, care Am. MACHINIST. 

A first-class draftsman and mechanical engineer 
wants position with some responsibility and pros- 
pects for advancement ; graduate of polytechnicum 
abroad ; 8 years’ exp. in water-power and pumping 


as 


mach., locomotives, steam eng. compound and triple 
exp.; energetic and accurate ; best references. Ad 


dress R., 30, AMERICAN MACHINIST. 

Wanted—A first class machinist as assistant fore 
man in our shops; only those thoroughly familiar 
with the manufacture of wood-working machinery 
need apply. A young man who is smart, energetic 
and ambitious preferred. A good opening for right 
man and good prospects for future advancement. 
Address E. & B. Holmes, 59 Chicago st., Buffalo, N.Y. 

Wanted—A shop superintendent with good execu 
tive ability to manage 100 men. He must be well 
acquainted, by long experience, with machine-tool 
building and with press and die work, with a thor 
ough knowledge of jigs, and other special tools, in 


their adaptation to cheapening production, Ad- 
dress, stating age, experience and former loca 
tions, ** P. D. M.,” care of ** AMERICAN MACHINIST.”’ 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents ner line, each insertion. 





Crescent Boiler Tube Expander; second to none ; 


price in reach of all. Crescent Mfg. Co., Cleveland, O. 
The Crescent Link Belt Coupling ; something new ; 


sample free. Crescent Mfg. Co., Cleveland, 0. 


Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


_ August C. Christensen, 24 State st., N. Y., consult 
ing engineer for hydr. and pumping machinery, ete. 
Punches, Dies and special machinery built to order, 
C. F. Langston & Co., 70 N. 4th St., Phila., Pa 

Specifications one drawings for machinery. D.J. 
Kelsey, M. E., 382 Ins. Bld., New Haven, Ct. 

Correspondence solicited with parties having ma 
chine or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale) Resolvent Co., 
Pittsburgh, Pa 

Wanted. To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

Manufacturers desiring to perfect their machines 
or to build special machinery, jigs, ete., forthe manu 
facture of same will find first class ability and large 
experience by addressing, Hadwen Swain, Machine 
Designer, 1008 Jones st., San Francisco, Cal. Inven 
tions perfected. 


Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandrels. 





CHETS, 


LOWELL QURENCH | CO... 


WoOROCBDSTE MASS. 








WILEES-BARRE 
W. H. NICHOLSON & C0, PENN’A, 


| FORSAW MILLS, 
3 FOUNDRIES AND 
EMERY WHEELS ana | MACHINE SHOPS 


GRINDING MACHINES) For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE C0., Pa. 


Or Hh A. ROGERS, 19 John &t., XY, 








WRENCHES, DRILLS. | 


AWN MERICAN asiiereasolasaecmibaandedes 


— 
rm 
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Com binesthe bestele- 
Pments essential in a 
first-class Hummer. 
Has more good points, 
does more and bet- 
im ter work and costs 
; less for repairs 
than any other 
samme r in the 
world 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elenents. For hard 
H coal or coke. Indig. 
pensable in all shops tc 
keep Bradley" s Cushioned Ham- 
mers and men fully emploved 
Sand reduces cost of production. 








Pat. Aug. 30, 1887. 


BRADLEY&CO.} 
SYRACUSE, N. Y. 


98 Sudbury St., Boston, Mass, 
63 Murray St., New York, 


— CONPOUND — 


Automatic Water Heater, 


RE SE AEN CSE A ONL Ae oS 
Heats water to 212°, without pressure. 
ure will heat water to 320°. 





With press- 


NO COST FOR FUEL. UTILIZES WASTE HEAT, 
NO SWEATING. NO CORROSION. SAVES 
FROM 15 TO 25 PER CT. OF FUEL. 


The most perfect and effective Feed Water 
Heater ever devised. 





SEND FOR CIRCULAR. 


THE HUSSEY RE-HEATER 


—_A ND—— 


STEAM PLANT IMPROVEMENT 60. 


{5 Cortlandt Street, New York. 


A. S. Hatca, Pres. 





S. D. Brewer, Gen. Man. 


FOR SALE, encines 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N. Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above. 


Bridgenort Machine Tool Werks, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 








CONN. 








37 & 61 INCH BORING & TURNING MILLS. 
LATHES, SCREW MACHINES, TURRET MACHINES, &. 





ERNEST W. 


CONSULTING ENGINEER, 149 B’way, N.Y 
Designer of hand, steam, power, and hydraulic jib cranes 
square shaft, rope, hand and hydraulic traveling cranes, 
20 years best English experience 





NAYLOR, 











WATER WORKS PUMPING 





95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


Fv icoers E VERY VARIETY 
OF 








taaatien 42 # 


111 FEDE RALS 
BOSTON. 
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THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia. 
St. Louis, 


Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 











SIND FOR C ATALOGUE 


ENGINE LATHES. 
THE HENDEY (8-INCH ENCINE LATHE 


Combines modern design with superior workmanship at a moderate price. No extra 
charge for Compound Rest, Hollow Spindle or Power Cross Feed. Length of beds, 
6, 8, 10, 12, 14and 16 feet. Have other sizes of Lathes; also, Shapers, Planers, &c. 
Send for Catalogue and Prices. 

THE HENDEY MACHINE CoO., 


‘TORRINGTON, CONN. 


IT PAYS TO USE THE BEST, 


That is why CRESCENT EXTRA STEEL is found in so many well managed shops 
where results are closely watchec 
For general machine shop ae and dies it is the most satisfactory steel you can get anywhere 


MILLER, METCALF & PARKIN, 
ILLS. PITTSBURGH, PA. NEW YORK, N.Y. 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application 


167 West Second Street, CINCINNATI, O. 2am 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


STEPHENS’ PATENT VISES. 


— CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABILITY 
FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. 
N 2, 234, 344, 414, 544, and 614 inch width of jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


REAMERS, E’IrC. 











CHICAGO, 











Made 





INE ‘TAPS, 


DIES, 








LIGHTNING AND CREEN RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. S nd for Price List. 





WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 
OUR CATALOGUE OF T00 Fitchburg Machine Works. 
NEW Manufacturers of 


And Supplies sent free to any address on receipt of ‘fen 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co., 4ve° Detroit, Mich, 


Iron Foundry of T. Shriver & Go, 


METAL-WORKING MACHINES, 








OFFICE AND WORKS, 
21 MAIN STREET, 


Fitchburg, Mass. 


13 to 


Send for Catalogue (E.) 





IF YOU WANT CG a ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For Steapy EVERY Day AND ALL NIGHT SERVICE AND AT A 
LOW PRICK, WRITE TO 


COOKE & C0., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PBICES. 


IRWIN VEEDER, 
Expert and Solicitor of Patents. 
six years’ ponoiens experience in shops after receiving a 
technics lucation and before entering the practice 
Rooms ote. 11, 225 Dearborn Street, Chicago. 

- H, RAYMOND, OF COUNSEL. 
























L Screw Cut- 
Foot athe ting Auto- 
Swings matic Cross 
9x25 in A Feed, etc 
AS aE 7 
Scroll Saws, HM Catalogue 
Circular ‘ree 
Saws,Lathes of all our 
Mortisers. E Machinery. 

















BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 









MACHINE & RAILWAY SHOPS. 
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AME IRI CAN 


NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


FILES AND RASPKPS, 


OF EVERY VARIETY, INCLUDING THEIR 


TRADE 


EXTRA FINE. 


MARK, 


FOR FINE TOOL MAKERS, JEWELERS, SILVERSMITHS, WATCHMAKERS, Ce. 
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MACHINIST 


LECOUNT’S 
NEW EXPAN Cu MAN DREL. 


Amateur’s Size, 





Machinist's Size, 





ak P ‘ G No. PRICE 
Taking anything from ere 
# to 1 inch inclusive. 2 1m 44 
ICC Aas. ee auc ee wn £5.00 3 1% * ‘2 18 
4 (with screws) 2 3 32 

Patented Dec, 25, 1877. 5 “ it 8) ahd 44 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 





THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 


-E 


3 ALL KINDS. LUBRICATORS FOR SIN- 

nat GLE OR DOUBLE CONNECTION. 

| PRICE LIST. 

2 ae 1 l 2. | 3 

- Price $10.00 | $12.00 | $15.00 
c apacity . 3 pt. | } pt. | $ pt. 





" NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 











Send for Catalogue. 
ESTABLISHED i859. 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE, BROWN & CO., Limited, ro-m-rseame,t 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, 12 Cliff St. Chicago, !71! La Salle St. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





TO 


CIVIL, MECHANICAL & MINING ENGINEERS, 
ARCHITECTS, BUILDERS, MANUFACTURERS, te., 


Our COMPLETE CATALOGUE of SCIENTIFIC 
WoRKS will be sent FREE by Mail on application. 


JOHN WILEY & SONS, Astor Place, 


JUST PUBLISHED. 
MODERN 


HELIOGRAPHIC PROCESSES : 


A Manual of Instruction in the Art 
of Reproducing Drawings, Enegrsv- 





ings, Manuscripts, ete. by the NEW YORK. 
ACTION OF LIGHT: for the use 


of Engineers, Architects, Draftsmen, | } 

Artists, and Scientists. 

With 32 Illustrations on Wood 
10 Specimen Heliograms. 


By ERNST LIETZE, 


Mechanical Engineer. 
One Volume, Royal Octavo. Price $3. 


D, Van Nostrand Company, Publishers 
23 Murray and 27 Warren Sts., 
NEW YORK. 


ROOTS’ NEW ACME HAND BLOWER. 


for Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Che ap; also P. ortable Forges, Tuyere 
Irons and F rouuiey Blowers. 


AUTOMANG GRUANE EXTRACTOR 


For removing 
) Grease from 
the exhaust of 
Steam Engines, 
Causes no back 
pressure, yct 
effec!nally sep- 
arates entrain- 
ed oil & grease, 
and  automati- 
cally delivers it 
to 
receptacle. 


und 








a suitable 


EFFECTS A SAVING 
BOILER CLEANING AND REPAIRS, 


TRON STONE COMPANY, 


IN FUEL, OIL, 


NEW YORE. 


38 & 40 HAWLEY ST.,, 
BOSTON, MASS. 


PATENTS 


36 JOHN ST., 
NEW YORK, 





THOMAS P SIMPSON, Washington, 
D.C. No atty’sfee until Patent ob 


END, Gen. At, 2 22 CORTLANDT ST., 


CONNERSVILLE, IND. 
COOKE & CO., Selling Agts., ) 


0 
Please Mention This Paper. 





PARK WIFG. 


MANUFACTURERS OF 


co. 


P. H. & F. M. ROOTS, Mfrs. 5 


5. 5. TOWN 





34 


BEAUDRY’ 
$ Beach 


DUPLEX 





Power Pre : 

Wer FESS : Street, 
PAND PUNCH * Boston, 
BEAUDRY @ C0. Mass. 
avs tinat' rower} TS he Park Injector, 


Sole Manufacturers, EJECTORS anv JET APPARATUS. 


and INDUSTRIAL 


tained, Write for luventor's Guida | 





Also manufacturers of 
BODO FORGES, WANTED TOOL AGENTS *.5:2r 


and West of Penna, Send 10c, fo r Post 


Room 4, MASON B’DG, 
70 KILBY ST., 
Bostou, Mass. 


Outfit. 
B. JAMES, 98 Lake St., Chicago. 
(Successor to E. H,. RANDALL & Co.) 


age on I ree 


C. 








THE M.T. DAVIDSON IMPROVED STEAM PUMP. 
een ie Davison Steam Pump Company. 


WwW Se BEST PUMP 











MADE FOR ALL, 
SEPUATIONS, 


PRINCIPAL OFFICE, No. 
NEW ENGLAND OFFICE, 


77 LIBERTY Y STREET, N. Y. 
51 OLIVER STREET, BOSTON, MASS. 








Send for New Catalogue. 


HALL STEAM PUMP CO. 
Of Liberty St., New York. 





Boiler and 
Pump Combined 


Fire Pump. 








a) VOLKER & FELTHOUSEN MFG. CO. —— 
! MANUFACTURERS OF Factory 
‘ BUFFALO:DUPLEX STEAM PUMPS. Prices 


eliler 


Ur . by 

A. Aller, New York; Walworth C onstruction none Oe uppl Co., Boston 
Henry |. Snell, Philade Iphia; Thos. J. nnati: Shaw 
Kendall & Co., Toledo ; The George Wo Wt RE, Co., Cleveland 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co. 
Denver, Col. ; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur 
Manistee, Mich.; Jas. Je nks, Detroit, Wickes Bros., East 8 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine ‘ Works, 
San Francise o; Flynn & Emrich, Baltimore; voeen, i Addell & Co. 
Montgome ry, Ala ; Bailey & Le bby, Charle ston, 8.C.: Pond E: “ ineer: 
ing Co., St. "Louis and Kansas ¢ ity ;_O. B, Goodwin, Norfol , 
y ‘ ‘olumbus Supply Co., Columbus, O.; 0.8. Leeds & C ‘0., ccaeks 
. D. Coleman, New Orleans. 


“ST ANDAR TOOL CO, 


ATHOL, MASS., 


MANUFACTURERS OF 
The Celebrated Chaplin Try and Center Square, Standard. Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauge s, Bevel Protrac tors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Square S, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


WYMAN & GORDON, 


WORCESTER, 
MASS. 


BHU RGA NSIRD SAL 


Vee eee “nr 
BID UT EN LL anit 























Quick Action Vises. 











PAT. DEC. 4, 1888. 
Solid Expansible. Soft 
Iron Body, with Steel 


Cutters welded on. 


Somebody must man- 
ufacture and introduce 
it. Who wants the 
privilege?’ Don’t all 
speak at once. 





v 
111% LYON STREET, 
DES MOINES, IOWA. 


1 E. MCCONNELL 


GUILD & GARRISON 


Bulidere « of Steam Pumps, Vacuum Pumps, V 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 





Kent Aye. and 
South roth St., 
a Brooklyn, N. Y. 


acuum Apparatus, Filter-press Pumps, 








HENRY CAREY BAIRD & CQ., 
industria: Pubilshers, Booksellers and Importers 
810 Wainut 8t,, Philadelphia. 


—HIGH DUIY— 
Pumping Engine 


WATER WORKS 


OVER 100,000,000 DU 


mponrauiet 





f Practical and Scien 
and our other Catalogues and 

‘irculars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address, 


cr Our New and Revised Catalogue 
ein Books, 80 pages, 8vo., 





BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. TY 


— CUARANTEED— 


SEND FOR RECENTLY 


© tric od them thoroughly 
itt 


ISSUED PAMPHLET 


HENRY R. WORTHINGTON 


YORK CITY. 


ur 1 nch yw pine b ia 
rin it, ltook the iron of i bor lane and 
myself with it, without putt it on the oil stone 
witbin any banner 
ee) witnesses, and if ar 
let them send notary’s f 


Gro, H, GLOVER, ¢ NEW 


vetor ane 











ASK DEALERS FOR THEM. 
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A PROFITABLE BUSINESS INVESTMENT for the New Year, 


would be to put in the safest, most economical, and best steam generating 


plant obtainable. 
When preparing to do this, it will pay 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





AMERICAN MACHINIST 


you to correspond with 





66 & 


'THREANL”’ 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEES. 


FUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 














: "Oo 8 
2| > Se 2s 
in| < NEW > en% 
915 zoe 
™ + ™ | STANDARD a ee 
Se Dae — ~ S 
20} F ress 
i “Go 
HARLES Mi ieie 

REN SR AVE ono oD) 
©S ANN ST. # NEw Yo ORK: 


This System of Feed Water Heateris the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the system, 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 


With same Feet of Heat- 
ing Surface and 


Wear the Longesi 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


BridgeportBoller Works, 
Bridgeport, Conn. 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 











IVE 4 





parets | 


PUN of Ens 


VALVES 


gineering Co., 


CE, Louis Mo.—-— 















or lever. 





all kinds of boilers. 
To start the Boiler 

m Overflow, 

2 8rd. When 


is at work. 


T. McAvity & Sons, St. John, N. B. ; 


Biren. Kingston, Ont. ; 


THE IMPROVED 


BOILER FEEDER, 


With McAVITY’S Patent Improvement. 


PATENTED APRIL 5th, 1886. 


Automatic and positive in its action by moving a simple handie 
No regulation of water or steam. Works at any pressure. 
Lifts as well as a pump. 
stop it as well as an engineer. 


2nd. Open globe valve in steam pipe to give it steam. 


Bee] "£60 0 ADILER flow b y pressing down the le ver, and the Boiler Feeder 
Ask your dealer for it, 


Rice, 
S. Fisher, Montre: 


A boy can start and 


No open overflow. 
Suitable for 


Simple and effective. 
Feeder.—\st Raise the handle or lever to open 


water flows through overflow, close the over- 


FOR SALE BY 


Lewis & Sons, Toronto, Ont. ; 
W.L. Leonard & Co., 


McKelvey & 


ul, Que. ; Vancouver. 





FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, 
SPRINGFIELD, MASS. 


REPRESENTED BY 
HARRIS & COWDERY, Ashtabula, Ohio. 





J.H. BULLARD, GENERAL MANAGER. 





W. S. COLLINS, 171 B’way, N. Y. (Suite 24). 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 
WILLIAM PICKETT, SON & CO., 
CHILION JONES, Gananoque, Canada. 
BRADLEY & COMPANY, Syracuse, N. Y. 


170 Lake Street, Chicago, Iil., 
DUNKIRK ENGINEERING C4., Dunkirk, N.Y. 
J. M. DAVIDSON, 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 





1. C. HOWES, Kansas City, Mo. 
and St. Louis, Mo. 


Bm 16'S AlN dvd 


Columbus, Ohio. a , 
Brass Melting Furnace. 





SIMONDS ROLLING MACHINE Co., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


——. * STEEL BALLS 
. For Anti-Friction Bearings, of 
\ Best Cast Steel, Hardened, 
\ Ground and Burnished, from 
) 3-16 in. to 2 in. diameter. 






In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON LFPLICATION, 


SIMONDS ROLLING MACHINE CO., Fitchburg, Mass 





SEND FOR CATALOCUE. 


RASTER MACHINE SCREW CO. 


AAAAAAAAAAAAAAAA 








») A 








Manufacturers of Set, Ca] 
and Machine Screws, Studs, etc. 


THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery 
SEND FOR CATALOGUE. 


PECKS P&T! DROP PRESS. 


BEECHER & PECK CONN. 
OF iRON 


DROP FORGINGS 8: 2 


BEECHER & PECK, NEW HAVEN CONN. 
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WESTCOTT CHUCK CO,, ONEIDA, N.Y. 
' MANUFACTURERS OF GEARED = Lot ee 
ws Reversib Byes ee 
LATHE and DRILL pssz%-""2%2%- 
6 mg 
1 1 
CHUCKS): = 
oo * 1934 “ 
21 he 
SEND FOR CATALOGUE. a es. 








HIDROSTATIC MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 


me FITTINGS, 
Veult It_Elevatery, 


&. && 


iWatson & Stillman, 


204-210 E. 43dSt., N.Y. 


CHUCKS 


WRITE US FOR PRICES. 


THE HOGGSON & PETTIS MFC. CO. 


Est. 1849. NEW HAVEN, CONN. 


1804 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
diam’s below 12’. For many uses a scroll chuck 
cannot be excelled. Ask at your dealers for our 
1884 Patent or write for our catalogue. 


THE D, £. WHITON MACHINE CO., 


New London, Conn, 






























SILVER LEAD 


FOR SMOOTH CASTINGS 
ie THE SURFACE OF MOULDS anv GATES. 

JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 



















1, utatabitnt Tuatiiabertalaut 


L. S$. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST. 





1 
f 



























a lulu uluhuh hit ARAMA ri uluhuhuhuhubilul RRR ARAYA il 


TRADE MARK. 


THE HORTON je: LATHE CHUCK | 
a 









shinuinal vs ~d by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 
A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD. CONN. 











Emery Wheel Tool Grinder. 
55 Styles & Sizes. SPRINGFIELD 
OO Me Glue & Emery 
seaeeraaaens P.. Wheel Co. 


nag? Spring- 


field, 

w . 
ny’ "4 Ghealas, —— 4 
Patented Sept. <n 
25, 1883, & me 
BH 
437 
on 
1Omo 
= P| 2 4 
ROS 
® - 
2 





GAGE MACHINE WORKS. 


Waterford, N. Y 


Manuf’r’s of 


FOX, TURRET 


AND 


M |. SpeedLathes 


AND 


Brass Finishers 


TOOLS, 








_ UNIVERSAL RADIAL“ 
“ Si ~ RADIAL DRILLING MACHINES 








(4) 
* yy 


FOR HAND AND POWER, 
6’’, 8” and 10” Stroke. 


to their Capacity. 
Circulars Furnished. 





WORCESTER, MASS. 


CHAPINGMIAGHINES | Fags 


Adapted to All Classes of Work 


BOYNTON & PLUMMER, 


— in 144 DESIENS. SIX SIZES. 
| EMBODY ALL DESIRABLE FEATURES 


ox PRICES$450 °& UPWARD 
0 UEVERSAL RADIAL DRILL C8 








FINISHED 


HEXAGON NUTS. 


Accurate to to Gauge. 











od dH bh A epee] pry " peppy yr 
if Jcorratzicuton D se ¥3 


ou tht ba 





wm. 





BERKEFELD’S FOSSIL MEAL COMPOSITION. 
Non-Conducting Covering for 


The only genuine Fossil Meal. 
in bags of 110 Ibs. each. 
imitations. 


Fossil Meal Co., 48 Cedar St, N. Y. 


THE BEST 


Steam Pipe and Boilers, 
Sold 
Beware of 
Send for circulars. 





A. GIESE. Sole Proprietor. 





BAILEY S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept 
avoiding the chemical ond mechanic 
vent it from melting. Cap is readily 
Highly recommended by the chief 
Britain, 
creasing sales 
at Washington ; 


Also by the U 





filling all requirements 


GEO. VAN WAGENEN, Sole American Licensee anc Manufacturer. 


(2 Llustrated Pamphlets on Application. 


over 150,000 being sold in Europe since first introduced, with in- 
S. Board of Supervising Inspectors of Vessels 
by P rof. R. H. Thurston, and many other eminent expert en- ‘y 
gineers, also railwi 1y master mec hanics, as supe rior to any now in use 


from contact with the water, 
al action, which would otherwise pre- 
re movable, permitting free inspection. 
Boiler Insurance C ompanies of Great 





, and 


233 West Street, New York City- 


MACHINIST'S SCALES, 


We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


COFFIN & LEICHTON, SYRACUSE, N. Y 


PATENT END GRADUATION. 


Orders Promptly Filled. 


TRUMP BROS. CH CO, 


Wilmington, Delaware. 








FRICTION 


CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 











For boring IN THEIR PRESENT POSITIONS 
of Steam Engine Cylinders, Pumps, Steam Ha 
Air Compressors, Mining and Hoisting Engines, 
Housings, Large Wheels, &c. 
required. 


PEDRICK & AYER, 








1025 Hamilton St., 





PORTABLE CYLINDER BORING MACHINE. 


Machines made any size 


Philadelphia, Pa, 





all makes aud sizes 
mmers, 
Heavy 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedtord, mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 









clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. 


co. 
160 WILLIAM ST., NEW YORK. 


325 DEARBORN ST., CHICAGO. 


~ FOR 


SUBSTANTIAL, WELL 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
* or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND INDIANA. 


MADE, 











* | Naval Size 10x34x 
 .; —— Constructors 1% in. Com- 
es Electrical. Architects. lete pocket 
qs ining. 1 see en All 
he |Mechanics, practical prob. 
2a Hydraulic, |Assayers. lems solved at 
= Senttnre iChemists. sight. Mailed 
Pee Milit y- Scientists. [on receipt of 
ae itary. istudents. = 7 cents. 


R. 0. SMITH, No, 1 Broadway, N. ft. 





CURTIS & CURTIS, 


Successors to FURBES & CURTIS,’ 
66 JOHN ST. , Bridgeport, Ct., U.S.4. 


MANUFACTUKERS OF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 

inch diam. No vise is required. 
n 


us Send for Illustrated Catalogue. 












ES 
and Milli 


& MOORE, 111 LipgRTY STREET, NEW YORK. 





GINE Lathes, Hand Lathes, Foot Lathes, Upright Drills, 
Machines. Agents, MANNING, MAXWELL 


MACHINE TOOLS. 


Special or General, any size, for the 
Yrdnance, Locomotive, Marine and Stationary Engines, 
ships’ Boilers, &c., supplied to mary leading Firms in the 
Tnited States of America. 


Asquith’s Patent Radial Drills 


™nequaled by any in the World. Send specification of re 
juirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


manufacture of 





¢ " Zz f A p Rg 
MANUF eg “X OF L. ORIGINAL 
TRADE MARK. 


rire ent 4 aut MACHINE 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N. Y: 











(QZ) 
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\ VV ZA NALD) oS ‘g 
DLOWERS J EXHAUSTERS, = C 
HEATING FURNACES. ““’ 


jae BLOWERS, BLACKSMITH Drits. 


‘ 


>~X 


) BUFFALO, NY. Ai 


(©)) Ion 








E NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
100.000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


= COMPLETE STEAM PUMP? ’ 
PS ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF ‘YOUR 
DEALER. 







P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 











DRILL PRESSES. 
BICYCLES, 

















> OR WRITE. 
TO US FOR PRICES.: 
Van DuZEN’S PaTENT 


: ; VAN DUy4aaN ns anil ae 


SOLE MAKERS 
INCINNATI, 


NEW | HAVEN MANUF’G ‘CO., 


New Haven, Cona. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 


= 


ad 
————— 
ee | 








American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





in 
Use. 


Flat Bar Gauge. 





Crescent Gauge, JAS. A. TAYLOR & CO, 


PATENT PERFORATED 


PLANER BELTING. 

















Guaranteed for work on 
nd the CYLINDERS Of Pl.ANERS. 


CHAS. A. SCHIEREN & CO., (Manuf’rs. ) 


45-51 FERRY ST., NEW YORK, 


PREVENTS AIR CUSHIONS. 
SIDE CUTTERS & 






Machinists Tools, 


AND 
Patent Friction Pulleys, 


Water St., Corner Ledge, 


WORCESTER, MASS, 





MACHINE TOOLS ON HAND. 





NEWwvV. 
1 Planer 
1 oe 
2 Sh Alawianccss paaveie eee ahe 
1 iz 
1 “ 
me Lee oan eta 
i 
t oe 
2 Engine Lathes 
ri 71 * 
2 “ 
1 io ao 





THE G. A. GRAY CO., 


SECON D-HAND. 


1 Planer, 30’'x30’’x 6 Feet Whitcomb. 
1 : 


36° wide x 30” x 8 Feet..... Putnam 

1 Engine Lathe, 23’’x12 Feet New Haven 

1 No. 1 Universal Radial Drill.. Universal Radial 

Drill Co. : 

1 Cutting-off Machine. Cuts “ to and including 

249" yes ; Betts. 

All the above tools are in good order, are all comp'ete. 

Have been replaced by larger tools of our make, Wall be 

sold atabargain. Have alsoa second-hand (40 torse-Vower 

Corliss Kagine, Wm. 4. Uarris make, with a battery of two 
boilers. Allin gp vod order, Will be sold cheap. 


477, 479, 481 SYCAMORE ST., 
CINCINNATI, OHIO. 





IF YOU ARE 
INTERESTED IN 


PATENTS 


J. B. CHAMBERLAIN, SOLICITOR oF PATENTS. 500 51n ST. WASHINGTON, D.C 


SEND FOR PAMPHLET No 
2, FOR MECHANICS & 
INVENTORS 





 Rachathagrt hed 


M:; Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or information, address 


the manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


DELAFIELD’S PAT. SAW CLAMP 








With Saw for Cutting Metals. Saves all the broken hack saw 
blades. In use over two years, in all parts of the country. 
The new Clamps have the edges beveled that hold the saw, 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each. 
70c. per doz; 1 in. wide, Stubs, 35c. each. Free by mail. 


NOROTON MFG. WORKS, NOROTON, CONN. 





MONTGOMERY & CoO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 


(300 pages) mailed on receipt of 
Fourteen Cents 





46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 
226 NORTH THIRD ST., PHILA. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mas 
Office, 17 Dey Street, New York. 














YS SPL Mie f') ‘ener a; 4 
Eclipse’ Hand Pipe- Cutting Machines. | Our Wheels for Machine shop 
‘ <TR . Work and Tool Grinding 
No, 1.—f werful, inde Superior to all others. 
PORE, TPT OR COREE’ Send for Catalogue just published. 
tion, Cuts and screws pipes pti 
at 4 to 2-inch, Easily carrie! Chicago Office, 41 South Canal St., Chicago, 1]! 
about 
panes Worcester, Mas 
“ECLIPSE” Nos. 2 and 3 W. C. YOUNG & C sy Manufacturers of 
_jhese are powesulandmet | Engine Lathes, Hand Lathes, 
machines FOOT POWER LATHES, SLIDE RESTS, ETC. 
Sor cutting 
large 





L. W. Pond Machine Go. 


Manufacturers of and 


Pu ‘ES S, with which one man can 
east ycut off and thread 60-inch pipe 









No. 2 Cuts and Screws 2% to gin Dealers in 
No. 3 2% tobin 
It will pay vou to write 
ee ee Iron Working Machinery. 
P. aNCOAST & MAULE, 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 
140 Union St., 
Worcester, 


Mase, 


[Mention | Philade: phia 
aa” Seas id Pr muer Machines 








POUT TNT 
HN 
” Shs py VA Pus vesey an) 








STEEL wife even Pere 











JONES & ROGERS, 


6 WEST 4TH ST., — CINCINNATI, 0. 
CONSULTING ENGINEERS. 


FRICTION CLUTCH 
PULLEYS. 


Shop-Rights For Sale. 
SEND FOR PRICE LIST. 


DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, O. 


WIRE STRAIGHTENER. 





We never sleep, 











Can be Used in any Hollow 
Spindle Lathe. 


PATD_SERX- 10 15 8.6. 


O.COLLINS., 





Manufactured by 


INS-GIBBONS MFG. CO. 


20 So. 2nd St., St. Louis, Mo, 


Automatic Wire Straightening) ,9) | 
and Cutting Machinery, | 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


wae niger y: 


Poecial facilities for Reodiess 
or 












Bevel Gears cut theoret- 
ically Correct. 


WILLIAM BARKER & (CO., 


Manufacturers ot 
Iron and Brass 
Working 


MACHINERY 


140 & 142 B, Sixth St., 


Near Culvert, 


CINCINNATI, 0. 
Wood-Workine Machinery, 


For Chair, 








Send for 
, clrculars and 





Furniture and 
Cabinet Factories, Box Shops, 
Planing Mills, Pattern Makerr’ 
use, etc, 


~— ROLLSTONE MACHINE CO. 
45 Water St., Fitchburg, Mass. 
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~ WILLIAM SELLERS & co., ‘Incorporated. 
PHILADELPHIA, PA, 


BUILDERS OF 


MACHINETOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
Uigh Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shatting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


NJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tar LONG Alls —- 


Double, Single, Angle-Raz, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


—s , Punches and, Seas 


OVER 300 SIZES. 


ALSO 





Hamilton 


OHIO. 


P Power Cushioned Hammer. 
— Send for New Catalogue, = 














All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 














ANDREW GRAY, Pres. W. H. Hollis, Treas. E. P,. MONROK, Gen’l Manager. 


U. §. METALLIC PACKING CO., 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 




















EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


a uni ws 
i a 
cae 

=a 





CYLINDER SICHT 


PATENT OILERS, °“reeo curs. 


Government Regulation 
HWPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


‘J. E. LONERGAN & 6O., 


BRASS FOUNDERS AND @] 











FINISHERS, 
211 Race Street, Philadelphia, Pa, 
1888 CATALOGUE FREE ON APPLICATION. 
THE 
> 
: 3 
¢ 
@ 5 Sec “a of Copper- “Wire- Sewed Light Double Belting. speci: any ‘adapte d to use on cone 
F s pulleysandotherhard places. Manufactured by the PAGE NC CQ., Concord, 
W : Sy: H. Also manufacturers of Staple and Special G a * The ather Belting, the 
ERCULE: ‘PATNA BRAND”? Lacing, and the “HERCULES” Lacing. Send for Catalogue No. 2. 





ENERGY MFG. CO., 
1115 South 15th St., 
PHILA., PA. 


Exhaust Tumbling Barrels. 


Henderson Bros. 


MANUFACTURERS, 
’ WATERBURY, CT. 


SEND FOR CIRCULAR. 


Sole makers of Rope Hoist- 
ing Machine 28, Drill Guides, 
etc. ‘wo sizes of Center 
G rinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descriptive 
circular of specialties. 












a SHEPARD’S NEW $60 

mt) 1 rm . 

~ SCREW-CUITING Fuo? LATHE. 
4 Foot and Power Lathes, Drill Press. 
eo es, Scroll-saw Attachments, Chucks, 
= Mi andre Is, Twist Drills, Dogs, ¢ ‘alipers, 
CI e 

a Lathes on trial. Lathes on payment. 
a Send for catalogue of Outfits 
B for Amateurs or Artisans. 








Machine Shops, 





BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Rolling Mills, 
Wards, Boiler Shops, Bridge Works, 


Steam Forges, Ship 


Etc., Etc. 








Stationary Oilers. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governor. 


Balanced Valve. High Speed. 


Best Economy. 
Gold Medal Cincinnati Exposition, 1884, 


THE JOHN 7. NOYE MFG. CO., 


BUFFALO, N. Ye 









: ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of “Atwe * 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for C atatognes and Discounts. 







PAT. DEC. 5, 1889. 
PAT. DEC, 4, 1882 
PAT. AUG, 25, 1885 





LACKAWAN NA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
VENTS DRiPPING AND SPATTER- 
ING. 

A POSITIVE FORCE FEED, with the 


most PERFECT REG TLATION end 
UREATEST CONVENIENCE thy opera 
tion yet attained in any device forth 
lubrication of machinery. Work 
$\ equally wellin every poss ible position 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


Emotion Clutch Pulleys, 


HOISTING ENGINES, 
i ELEVATORS, 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK. 


EAGLE 8 
ANVIL 


“$3 WORKS, 
Trenton, N. Jd. 


















The Fisher Double Screw Leg 
vVise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 








Send for Circulars, 


The Eagle < 
Anvil. —Best 
Cast Steel 
Face & Steel 








AUTOMATIC 


am 


REMIUM.- AT: “BE EI] 
— CATA LOGUES-ON- APPLETON = 


BOLP# OLNTE as 
~aRNET eb!" UPSETTERD = 
—> CARRIAGE-BOIT- ables < 


HOT & COLD AUTOMATIC: NUT & WASHER-TAPPERS-0F- EVERY: STYLE 


WIRE: NAIL: MACHIN ES 


THE ONLY SPECIALIS 


FURNISHING: “COMPLETE: PLANTS 


‘_— INTHE.U 


THE ATIONAL MACHINERY Co 











COATES’ PATENT LATHE ATTACHMENT FOR 
TURNING CROSS-HEAD PINS. 


This machine is new and 
has been thoroughly tested. 

Actual tests show a saving 
of over $10.00 per day over ok i 
methods. 

Can attach machine to or 
— remove it from any ordinary 
engine lathe in five minutes 

An ordinary shop, in build 
ing engines, will save price of 
machine in 3 months’ time. 

An ordinary apprentice can 
operate machine perfectly 
well, and turn out first-class 
work. 

Above features guaranteed. 

Send for circular and price 
list. 


e |i aria SALESMEN WANTED, SEND FOR CONTRACT AND BLANK ORDERS. 
lis a anvil. BAY STATE IRON WORKS, 
vas “— Licensees and Manufacturers, 

lower price. ERIE, PA. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


SIMPSON § CENTRIFUGAL EXHAUST HEAD, 


Thovong thly entraps wate! 
7and from the ex 
haust of a steam = engin 
without back pressure, pri 

venting them from sprayin 

on the sidewalks and root 

of buildings ; it protects th 

latter from injury, and pas: 

ers by from = annoyanc« 
and damage, Send for cir 
cular to 

C(EYSTONE ENGINE & MACHINE WKS.., 


Sth and Buttonwood Sts., Phila., Pa., 
Jr ARTHUR APPLETON, Selling Agen’, 45 Cortlandt Street, N, Y. 





grease 











snow Improved Methads mean Increased Profits, 
i. 4 tinal Serae INVESTIGATE THE MERITS OF THE 

Cp OF adrust wearin | 

hi ‘Drilte ah Open Site Iron Planers. 


Satisfy yourself astothe very great advan- 
tages of these open side machines over the 
large, costly and cumbersome t wo-post planers. 

And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 
to the smaller sizes of Planers of the regular 
style, in the performance of their class of work. 

Write for facts, figures and phototypes. 


DETRICK & HARVEY, 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts, 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


Manufacturers, 
BALTIMORE, MD. 











The RIGHARDS ® OIL ENGINE. 


Started in- 
—" NO BOILER. 
NO STEAM. 
NO DANGER, 


Fuel, Crude 
Petroleum or 
Kerosene. 






4 
Cheaper than 











BORING AND TURNING MILLS Fie 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 











‘BINGHAMTON HYDRAULIC POWER | Co. 
BINCHAMTO » Vey Us Se Avy 
SOLE citcaeoation 





KORTING GAS 
ENGINE. 


l to 100 Horse Power, 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 
OVER 125 IN USE 

IN N.Y. CITY. 


CATALOCUES on 
APPLICATION. 


AORTING Gi 
~ ENGINEGO, 


7D. 





LIMITS 


429, 431 & 433 Greenwich Street, 


Cor. Laight Street, NEW YORK CITY, 
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NEW TANGYE ‘BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attain: able Kconomy 
in Steam Consumption and superior regulation guar 

= anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 














GMPBELL ©. Se, 


>) NEWARK’Nd. 














mail. 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS : W.L. SINPSON, i, HURON BILAN, 4 AURA 54 Wading, hag 


KENSINGTON ENCINE WORKS, 


LIMITED, PHILADELPHIA. 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





THE ALBANY STEAM TRAP C0.’S 


BUCKET AND GRAVITATING 





J Ft A. =. 


Automatically drain the water of 


kOL@ condensation trom 


HEATING 


COILS 


and return it to the boilers, whether 


the coils are above or below the water 
level in boiler, doing away with pumps 








and other mechanical devices for such 


purposes, 


== Blessi ng’s Renewable-Seat 


Send also for Circulars of 


Stop and 


Check Valves, Pamp Governors, and 
= Water Circulator and Purifier. 


~ Albany Steam Trap Co. 


Albany 


N. W. Gravitating 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts., 
) PHILADELPHIA. 


Branch Office, 130 Washington St., 
* CHICAGO. 


OVER 25, 000 ENGINES IN USE, 


= Gl AR ANTEED rus Coe Gas tha - 


\\) Other Gas Engine 
Al doing the same work. 





WESTON ENGINE co. 


PAINTED POST, N. Y. 
THE 


My ARMSTRONG 


ENCINE. 
CORRECT IN 
Design, 
Workmanship 
and Price. 
5to 75 H.P. 


THE PORTER. HAMILTON, 





“The 1 vem g owen in aon ae Paar Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio 


JOHN McLAREN, 


——BUILDER OF = 


CORLISS 
Engines, 


AIR 
_- Compressors 


and 
BOILERS, 
HOBOKEN, N. J- 


MACHINERY ON HAND. 


16 in.xg2in, 
20 in. x5 ft. 

20 in. x5 ft. ” 
22 in. x5 ft = 
22 in.xd ft. 





prides port, 
Lincol n, 
P.& W 


Plane or. new 

cheap 
good, 

Hende ay, new. 

bee Powell, 

24in.x6 ft. = Powell, 

30 in. x8ft. ** each Atherton, Powell & H. & P. new, 
€-8-10-12-15 in. Crank Shapers. 
15x20 in. F ric tion Shapers. 

20-24-26 and 32 in. Geared Shapers. 
12 in. x5 1-2 ft. Kngine Lathe, S. M 
12 in. x6 ft, y Young, 
13 in.x6 ft. - Ames, 
14 in. x6 ft. * Blaisdell, 
14 in. x7 ft. sad Bogart, 
14 in. x6 ft = “ Gap Bed. S. M. & Co., 

15 in. x6 and & ft. Porter, 

Is in. x6 ands ft as Blaisdell, 

16-20 in. x6-8-10 & 12 ft, Bridgeport, 

18 in. x8-10-12 ft. Ditferent Makes, 

20 in. x8-10-14ft. Ditferent Makes, 

in. any length Be a! Bridgeport, bed 

22in.xl2 ft Niles, heavy, good, 
3 in. x8-10-12 & 141-2 * Bri dge port, new. 
2w8 in. x14-16 & 18ft. E ngine lagna “8, T. &'S. os 
20in. Drill Javis, ad 
20-23 25 28 inch Drill 8 Basel, * 
20-25 28 32 inch C . “ 
5 ft. Arm Universal Radial Drill, “s 

Cabinet Turret Lathe, Lodge, Davis & Co. 66 
No. ate rew Mac shine, Jones, Lamson & Co, “6 
No.2 4 * Brown & Sharpe. * 


& Co. 


No, 2and 4 Stiles Punch Press, 
Ames Index Milling Machine, 
No. 2 Garvin Hand Mil ler, a 
No. 5 Brainard Al, 
Lincoln P. atte rn, good order, 
No, land 3 Unive rsal “Mille or, Brown & Sharpe, new, 
Yo. 1 2 and | 5 Plain ‘ a 
No. 1 Universal Grinder, a 
No. 3 Surface Grinder, Al, 


Cold Rolled Shafting in Stock, Send 
for list. Write for what is wanted, 


E. P. BULLARD, 
62 COLLEGE PLACE & 72 WARREN ST., 
NEW YORK. 


good 
fair. 


-Jin connection with Messrs. 





UPRIGHT ENGINES AND BOILERS 


From i to 10 Horse Power. 


Just what is required for Butchers’ 
Machinery, Printing Odsces, Elect ric 
Lighting And Plating, dd Cutting 

Grinding, Pumping, i or Farmers 
Also, for Steam Yachts she Launches 


CATALOCUE FREE. 


ELMER E. CLINE, 


50 and 52 Ely St., 
ALLIANCE, OHIO. 


ihe BECKETT FOUNDRY & MAGHINE CO., 


ARLINGTON, N. J. 


Manufacturers of 


The“ MUNZER 
+ Corliss Engine 


"send for Catalogue 


Almond Drill Chuck 


Sold at all Machinists 
sou f, Supply Stores. 


= 
¥ 
T. R. ALMOND, 
83 & 86 Washington St. 
BROOKLYN, N. Y. 


ATTENTION 
NEW ENGLAND 
BUYERS. 


We have opened at 23 and 
25 Purchase St., Boston, 
Chandler 
and Farquhar of that city, a depot 
for the exhibition and sale of our Im- 
proved Engine Lathes, Shapers, Drill 
Presses and Brass Working Machine 
Tools, &. We make a feature of 
Complete Engine Lathes, 
without charge for extra attachments. 

Call and examine them. Cuts, 
with full descriptions, free. 


LODGE, DAVIS & CO. 


23 & 25 Purchase St., 
BOSTON. 


WORKS, Cincinnati, Ohio. 


See 











Advertisement, Page 16. 





“Sean ENGINES 
=yiL varie?” 


CONTRACTS TAKEN§ 3 





a motive Powerg{}) 
\ PLANTS 
FURNISHED. i 


i “ier «|| 


ENGINES, 


thagh {ressure. 


SIN Gant Gm und 


TUBULAR BOILERS. 


r Mess HEAVY Fi ‘Ly WHEELS 
- ~ i Saudis 
N SIZES UP TO 


36 FT. DIA. BY IO FT. FACE. 


to 





Eclps Coriss Engine 


_ FR COMPANY, Butlers, 


WAYNESBORO, PA, 





NON-CONDENSING, 
CONDENSING — COMPOUND. 


40 TO1, 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 


|! A GENUINE “CORLISS.” 





\ uf pOTURER oF, IMPROVED 


sort'S§es “ 


STATIONARY BOILERS, 3 
GENERAL MACHINERY, # 
iRON AND BRASS CASTINGS r 
NEWY ORK OFFIC}, 
Room 6, 
COAL AND IRON EXCHANGE, 
Cor CortLANotT & CHurcu Sr. 





BALL AUTOMATIC 


ERIE, 
of Design, Gapertor Finish, Limited Feet in Space 


The characteristics of these Engines are Beauty 
required, Economy of Fue 


CHARLES R. 


NEW YORK SELLINC OFFICE, 


CUT-OFF ENGINES, 


PA. 


|, Perfection of Regulation. 


VINCENT & CO. 


15 CORTLANDT STREET. 





GTEARNS MF6 CO. 


Q 


erepererrterrvere errr Th roy ay 


ENGINES from 15 t to 400  . in 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





RILLING MACHINES are 
epe nd on quality of workmanship, superior 
esign, handy adjustment, and filling the 
equirements, for LIGHT, QUICK DRILLING, to 
ecommend our tools. Enterprising (%) tool builders, 
ecognizing merit, copied our designs, or by 
ngeniously worded announcements attempted 
ndirectly to appropriate our trade-mark, 


‘SENSITIVE.’ 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors 
arge driving pulleys, variable speeds, and :¢ 
g endless belt with tightener, to drive all 
re s, are the features peculiar to this new 
tyle of drill. Buy the best. from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


our specialty. We 


D 
R 
L 
& 
S; 


PRICES REDUCED 


IRON AND BRASS WORKING 


MACHINERY. 


Illustrated in our 1888 Catalogue. 
Get our prices before buying. 


CATALOGUES SENT 
TENDING 


TO IN- 
PURCHASERS. 


HILL, CLARKE | 


156 OLIVER STREET, 


BOSTON, MASS. 
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BROWN & SHARPE MFG. CO., 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCH, R. 


This Machine is designed for flat and true 


i. 


surface grinding and finishing. It is an effect- 
ive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved. besides obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, bard or soft, for punches or dies, straight 
edges, flattening dies, etc., it will prove in- 
valuable, and will produce fine work with 
little expense. . 

It will Ratt 14” wide, 36’’ long, 114%” high, 
using a wheel. Weight, 2,500 Ibs. 

We A prepared to furnish this machine, 
lengthened, to grind 5 ft. long. Weight, 


3,000 Ibs. 


Illustrated CATALOGUE, showing full line of 
Grinding Machinery usually kept in stock, 
Mailed on Application. 


WESTERN ACENT, 
§. A. Smith, 238. Canal St., Chicago, Ill. 





No. 3 SURFACE GRINDING MACHINE. 





NILES TOOL WORKS,“““.” 


HAMIL TON, 


OHIO. 





x oF i | 





























~THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
“NEW YORK CHICAGO PHILA-BOSTON | 


The Original Unvuleanized Packing 
5 py UALLED THE STANDARD: 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘** Trade Mark.” 














Asitis the Packing by which 
all others are compared. 


N STREET, N. Y. 
MILK STREET, Mor oe. 
a NORTH FIFTH BT., HI 


LA 
54 DEARBORN STRE iT, ( Hic: AGO. 


SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 





















7 .. © inch U pright Dr ills. 25 inch Back Geared, > 
a f£ a anc 
S a 82 and 40 inch Power Feed Drills, M4 
33 az . ie 
it 2 ool ‘ S 
geome & tm! == Mt os 
eae ee, le 
me ..° = 
ao ~~ 
tenet wl 
aime > 
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E. GOULD & EBERHARDT! je 
v=) 

NEWARK, N. J. | =O 
Eberhardt’s Patent pm = 
AUTOMATIC E2 
GEAR CUTTER. a= 

18in. Win. 36in. 50in SH 
60in. 84in. Sizes. Yr; 


“Pp . ¢ 
Experts pronognoed i 


“INIKOV SNITIIW &23 "0H sz 


GEAR AND RACK CUTTING TO ORDER, 


THE PRATT & 











HARTFORD, 


RETRACTILE 


VYW/HITNEY Co, 


CONN. 
MANUFACTURE 


ROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


I~ POWER SHEARS.— 


Pea) Die-Sinking Machines, Hand Bolt Heading, Power Screw 


and Bolt Blank Heading Machines. 
JIB CRANES 
Roll Grooving Machines for Flour Mill Use. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 















THE BILLINGS AND SPENCER CO., HARTFORD, ¢T., U. 5. A 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 


RATCHET DRILL, 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 


. Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 








DROP FORGINGS 


OF EVERY DESCRIPTION. 








“M4YOM 


SSVug puke NOU! 






"OIHO *GNV13A319 


‘HOILVOITddV NO MNOOTVLVD CALVUISOTI 








Cuts, Photographs 


Manufacturer of ENGINE LATHES 
~ Ae application. 
Lowell, Mass., U. S.A, 


from 16 to 48 in. swi 
and Prices turnishe 


GEO. W. —FIFIELD, 





Gear Wheels and Gear Catting.—I make g to 
wder, or cut teeth on g blanks sent to me. Of all kinds. e 
ull sizes to six ft. dm. Small orders or large ones. Fine g ©: 
heap g-_ Small cast g. Ready made brass g by mail at lew 
orices. Bevel g with perfect planed teeth. Hand Book on 
£, $1. Facilities complete. Terms reasonable. Send for cat 
GEo. B. GraNT, 66 Beverly St., Boston, Mass 


KEY-SEATING 
MACHINES 


and 20-in. Drills 


A SPECIALTY. 
Our Eey-Seating Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with- 
out one. We have now 
ready for prompt shipment 
both Key-Seating Machines 
and 20-in. Drills. Send for 
Photo. and Catalogue. 


W.P. DAVIS, 
NORTE BLOOMFIELD, N. ¥. 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new Es ha of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the C entral ‘Railroad of N.J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith shop 
engine and boiler houses. T hese buildings are e- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the mac hine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine sbop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
NEW SHOPS, Plainiield, N. J. 








J. M. ALLEN, Present. 
W. B. FRANKLIN, 


J. B. Pmrer, SECRETARY. 


VICE-PRESIDENT 





‘ATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


y.wvKE&co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circular, 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 
477-481 SYCAMORE ST., CINCINNATI, 0. 








See advertisement, page 13. 





STEEL CASTINGS, 


PRATT & LETCHWORTH, 


PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of ail kinds of 


SHEET METAL GOODS, °*°* 
STILES & PARKER PRESS co. 


FORGINGS, 
ETC, 


DROP HAMMERS. 


MIDDLETOWN, CONN. 


Branch Office and Fuctory 203, 205 and 207 CENTRE STREET, NEW YORK. 








PAWTUCKET.R.1. 


J.M.CARPENTER —__. siicentitrit 





Manufacturer 
—of— 


APS & DIE 





